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TOXIC  SUBSTANCES;  KETONES 

Proposed  Standards  for  2-Butane,  2-Penta- 
none,  Cyclohexanone,  Hexone,  Methyl 
n-Amyl  Ketone,  Ethyl  Butyl  Ketone 

I.  Introduction.  On  March  18, 1974,  the 
Assistant  Secretary  of  Labor  for  Occu¬ 
pational  Safety  and  Health  announced 
the  joint  OSHA/NIOSH  Standards 
Completion  Project.  The  purpose  of  the 
project  is  to  issue  more  complete  stand¬ 
ards  for  all  of  the  toxic  substances  listed 
in  Tables  G-l,  0-2,  and  G-3  of  29  CFR 
1910.93,  with  the  exception  of  those  sub¬ 
stances  which  are  or  will  be  the  subject 
of  NIOSH  Criteria  Documents.  These  ex¬ 
ceptions  will  be  covered  in  separate  rule- 
making  proceedings,  outside  of  the 
Standards  Completion  Project. 

II.  Background.  Section  1910.93  estab¬ 
lishes  permissible  exposure  limits  for 
approximately  400  toxic  substances.  The 
permissible  limits  contained  in  §  1910.93 
refer  to  airborne  concentrations  of  a 
given  substance.  This  is  not  to  say,  how¬ 
ever,  that  other  forms  of  the  substance, 
e.g.,  liquid  forms,  are  harmless.  The  per¬ 
missible  exposure  limits  (also  referred  to 
as  eight-hour  time  weighted  averages 
(TWA)  listed  in  §  1910.93  are  not  at  issue 
in  this  proceeding,  and  no  changes  to 
these  limits  will  be  proposed  or  made  in 
the  standards  issued  as  part  of  the 
Standards  Completion  Project. 

As  the  first  phase  of  the  Standards 
Completion  Project,  the  Occupational 
Safety  and  Health  Administration 
(OSHA)  proposes  to  amend  Part  1910 
of  Title  29  Code  of  Federal  Regulations 
by  the  addition  of  provisions  for  six  ke¬ 
tones:  2-butanone,  2-pentanone,  cyclo¬ 
hexanone,  hexone,  methyl  n-amyl  ke¬ 
tone  and  ethyl  butyl  ketone.  The  pro¬ 
posed  standards,  if  adopted,  will  estab¬ 
lish  requirements  for  measurement  of 
employee  exposure,  medical  surveillance, 
methods  of  compliance,  handling  and 
use  of  liquid  forms  of  the  substance,  em¬ 
ployee  training,  recordkeeping,  and 
sanitation  and  housekeeping,  among 
other  things. 

In  addition,  the  proposals  are  designed 
to  enable  employers  to  better  understand 
and  comply  with  existing  OSHA  safety 
and  health  standards  that  relate  to  the 
above  listed  substances.  For  example,  the 
proposed  standards  attempt  to  compile 
in  a  single  place,  by  the  use  of  cross  refer¬ 
ences,  requirements  appearing  elsewhere 
in  Part  1910  which  are  likely  to  be  of  par¬ 
ticular  importance  where  any  of  the 
above  listed  ketones  are  present  or  are 
used  in  the  workplace.  Further,  many  of 
the  existing  OSHA  standards  that  would 
apply  to  the  use  of  the  ketones  involve  a 
classification  system.  For  example, 
$  1910.309,  which  references  the  National 
Electrical  Code,  specifies  the  construc¬ 
tion  and  installation  of  electrical  equip¬ 
ment  to  be  used  in  areas  where  various 


types  of  hazardous  materials  are  present. 
These  materials  are  listed  in  terms  of 
classes,  groups  and  divisions,  e.g.  Class  I, 
Group  D.  Although  the  National  Electri¬ 
cal  Code  lists  classifications  for  a  num¬ 
ber  of  hazardous  materials,  the  list  does 
not  attempt  to  encompass  the  large  num¬ 
ber  of  materials  encountered  in  industry. 
Thus,  it  is  often  left  to  the  employer  to 
decide  the  classifications  of  substances 
found  in  his  establishment. 

To  determine  the  classes  and  groups  of 
materials  found  in  a  particular  work¬ 
place,  however,  the  employer  must 
evaluate  the  explosion  characteristics  of 
the  materials.  Some  of  the  properties 
that  must  be  determined  include :  maxi¬ 
mum  explosion  pressure;  maximum  safe 
clearance  between  parts  of  a  clamped 
joint  in  an  enclosure;  and  the  minimum 
ignition  temperature  of  the  atmospheric 
mixture.  Determination  of  these  proper¬ 
ties  would  be  difficult  for  the  average 
employer.  The  proposed  standards  will 
aid  the  employer  in  complying  with 
§  1910.309  by  supplying  the  proper  classi¬ 
fication  of  each  substance  in  the  text  of 
the  standards. 

Toxic  materials.  The  proposed  stand¬ 
ards  apply  to  the  following  toxic 
substances: 

2-Butanone  (Common  synonyms: 
methyl  ethyl  ketone,  MEK),  Chemical 
Abstracts  Service  Registry  Number  78933, 
is  a  colorless,  volatile  liquid  that  is  flam¬ 
mable.  It  has  a  fragrant,  mint-like  odor. 
Originally  produced  as  a  by-product  of 
wood  distillation,  it  is  now  commercially 
produced  by  the  dehydrogenation  of  sec- 
butyl  alcohol  and  from  butlyene  oxide. 
2-butanone  is  used  as  a  solvent,  especially 
in  conjunction  with  other  solvents,  for 
cellulose  compounds.  It  is  also  used  in  the 
pharmaceutical  and  cosmetics  industries. 
Demand  for  the  chemical  in  1973  was 
estimated  at  532  million  pounds. 

2-Butanone  is  capable  of  causing  nar¬ 
cosis  and  irritation  of  the  eyes  and  mu¬ 
cous  membranes.  It  is  known  to  cause 
dermatitis  upon  repeated  or  prolonged 
contact  with  the  skin. 

2-Pentanone  (Common  synonym: 
methyl  n-propyl  ketone) ,  Chemical  Ab¬ 
stracts  Service  Registry  Number  107879, 
is  a  colorless,  volatile  liquid.  It  is  flam¬ 
mable  and  has  an  odor  similar  to  2- 
butanone.  It  is  produced  by  the  oxidation 
of  2-pentanol.  2-Pentanone  is  used  as  a 
solvent,  as  a  substitute  for  diethyl  ketone, 
and  as  a  flavoring.  It  is  not  presently 
known  to  be  in  large-scale  commercial 
production. 

Improper  exposure  may  produce  nar¬ 
cosis,  leading  to  coma.  2-pentanone  is 
irritating  to  the  eyes  and  mucous  mem¬ 
branes.  Prolonged  or  repeated  skty  con¬ 
tact  can  result  in  dermatitis. 

Cyclohexanone  (Common  synonyms: 
cyclohexyl  ketone;  ketohexamethylene; 
pimelic  ketone) ,  Chemical  Abstracts 
Service  Registry  Number  108941,  is  a 
colorless-to-pale  yellow,  volatile  liquid 
that  has  the  familiar  mint-like  odor 
peculiar  to  ketones.  It  is  a  combustible 
liquid,  produced  by  the  catalytic  oxida¬ 
tion  of  cyclohexanol  or  by  distillation 
of  pimelic  acid  salts.  The  major  uses  for 


cyclohexanone  are  as  an  intermediate 
in  the  manufacture  of  nylon  6,6  polymer 
and  as  a  solvent  for  lacquers  and  syn¬ 
thetic  resins.  Demand  for  the  chemical  in 
1973  was  638  million  pounds. 

Inhalation  of  cyclohexanone  vapor 
may  result  in  irritation  of  the  mucous 
membranes,  depression  of  the  central 
nervous  system  and  narcosis.  Cyclohex¬ 
anone  may  cause  eye  irritation.  Pro¬ 
longed  or  repeated  contact  with  liquid 
cyclohexanone  is  capable  of  defatting  the 
skin,  which  may  result  in  irritation  or 
dermatitis. 

Hexone  (Common  synonyms:  methyl 
isobutyl  ketone;  4-methyl-2-pentanone; 
MIBK) ,  Chemical  Abstracts  Service  Reg¬ 
istry  Number  108101,  is  a  colorless,  flam¬ 
mable  liquid.  Hexone  has  a  fragrant, 
mint-like  odor  peculiar  to  ketones.  It  is 
made  commercially  by  the  catalytic  hy¬ 
drogenation  of  mesityl  oxide.  Hexone  is 
commonly  used  as  a  solvent  for  lacquers, 
cellulose  esters,  vinyl  polymers  and  co¬ 
polymers,  and  for  many  natural  and  syn¬ 
thetic  resins.  The  demand  for  the  sub¬ 
stance  in  1973  was  215  million  pounds. 

Hexone  has  an  irritating  odor  at  low 
concentrations.  The  vapor  is  irritating 
to  the  eyes  and  mucous  membranes,  and 
may  cause  headache  and  nausea.  Re¬ 
peated  or  prolonged  skin  contact  with 
liquid  hexone  can  cause  defatting  of  the 
skin,  which  may  result  in  irritation  or 
dermatitis. 

Methyl  n-amyl  ketone  (Common 
synonyms:  2-heptanone,  MAK),  Chemi¬ 
cal  Abstracts  Service  Registry  Number 
110430,  is  a  colorless,  volatile,  combustible 
liquid.  It  has  a  mild,  banana  oil-like  odor. 
Methyl  n-amyl  ketone  is  produced  com¬ 
mercially  by  the  catalytic  dehydrogena¬ 
tion  of  2-heptanol..The  substance  is  used 
in  perfume  making  as  a  constituent  of 
artificial  carnation  oils,  and  as  an  indus¬ 
trial  solvent. 

Methyl  n-amyl  ketone  is  a  toxic  mate¬ 
rial  that  is  absorbed  into  the  blood 
through  inhalation  and,  to  a  much  lesser 
extent,  absorbed  through  the  skin.  Symp¬ 
toms  of  exposure  include  eye  and 
mucosal  irritation,  headache,  dizziness 
and  narcosis,  eventually  leading  to  un¬ 
consciousness.  Prolonged  or  repeated 
skin  contact  with  liquid  methyl  n-amyl 
ketone  may  result  in  irritation  and 
dermatitis. 

Ethyl  butyl  ketone  (Common  syno¬ 
nyms:  3-heptanone,  EBK) ,  Chemical  Ab¬ 
stracts  Service  Registry  Number  106354, 
is  a  clear,  volatile,  combustible  liquid 
with  a  mild,  fruity  odor.  Ethyl  butyl 
ketone  is  produced  commercially  by  de¬ 
hydrogenation  of  the  mixed  alcohol  con¬ 
densation  product  of  propionaldehyde 
and  methyl  ethyl  ketone,  or  by  catalytic 
dehydrogenation  of  3-heptanol.  It  is  used 
primarily  as  a  solvent  for  organic  mate¬ 
rials,  and  as  an  intermediate  in  the  mak¬ 
ing  of  other  organic  products.  Demand 
for  the  substance  in  1973  was  less  than 
200,000  pounds. 

Ethyl  butyl  ketone  is  irritating  to  the 
eyes  and  mucous  membranes.  Inhalation 
of  ethyl  butyl  ketone  vapor  may  also 
cause  headache,  drowsiness  and  nausea. 
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Acute  overexposure  may  cause  pharyn¬ 
gitis  and  bronchitis.  Repeated  or  pro¬ 
longed  skin  contact  with  liquid  ethyl 
butyl  ketone  may  result  In  irritation  and 
dermatitis.  . 

The  proposal.  08HA  proposes  to 
amend  Part  1910  by  the  addition  of 
standards  for  2-butanone,  2-pentanone, 
cyclohexanone,  hexone,  methyl  n-amyl 
ketone,  and  ethyl  butyl  ketone.  The  pro¬ 
posal  includes  the  following  major 
points. 

Definitions.  The  proposal  defines  per¬ 
missible  exposure  by  reference  to  the 
TWA’s  currently  found  in  Table  0-1  of 
S  1910.93.  As  previously  stated,  these  ex¬ 
posure  limits  are  not  at  issue  in  this  pro¬ 
ceeding,  and  no  changes  have  been  made 
in  the  TWA’s  stated  in  Table  G-l. 

The  proposed  standards  define  action 
level  as  one  half  of  the  permissible  ex¬ 
posure  limit.  The  action  level  is  the 
point  at  which  certain  provisions  of  the 
proposed  standards  must  be  initiated, 
such  as  employee  exposure  measurement, 
training  of  employees  and  medical  sur¬ 
veillance. 

Section  6(b)(7)  of  the  Act  directs  that, 
where  appropriate,  occupational  health 
standards  shall  prescribe  employee  ex¬ 
posure  measurements  and  medical  ex¬ 
aminations.  OSHA  recognized  the  need 
to  designate  a  level  of  exposure  at  which 
these  procedures  become  appropriate. 
The  function  of  the  action  level  is  to 
designate  this  level  of  exposure. 

OSHA  decided  that  the  action  level, 
which  triggers  the  measurement  require¬ 
ments,  be  set  well  below  the  permissible 
exposure  level  to  better  protect  employees 
from  overexposure.  It  was  determined 
that  this  method  was  the  most  reason¬ 
able  approach  to  a  recurring  problem, 
that  is,  how  to  provide  the  maximum 
employee  protection  necessary  with  the 
minimum  burden  to  the  employer.  Thus 
where  the  results  of  employee  exposure 
measurements  demonstrate  that  no  em¬ 
ployee  Is  exposed  to  airborne  concentra¬ 
tions  of  a  substance  in  excess  of  the  ac¬ 
tion  level,  employers  are,  in  effect,  ex¬ 
empted  from  major  provisions  of  the 
standard.  In  particular,  for  those  em¬ 
ployees  not  exposed  to  concentrations  ex¬ 
ceeding  the  action  level,  it  would  not  be 
necessary  to  provide  special  training,  ob¬ 
tain  medical  history  statements,  or 
monitor  such  employees  unless  there  is  a 
change  in  production,  process,  or  control 
measures  which  could  result  in  an  in¬ 
crease  in  airborne  concentrations  of  the 
substance. 

A  duty  to  measure  employee  exposure 
and  provide  medical  surveillance  only 
when  the  employee  exposure  was  equal  to 
or  over  the  permissible  level  was  rejected 
as  not  providing  sufficient  protection  for 
the  exposed  employees.  Among  other 
things,  such  a  scheme  would  not  pro¬ 
tect  the  employee  from  overexposure  be¬ 
cause  the  employer  would  have  no  way  of 
knowing  when  airborne  concentrations 
of  a  regulated  substance  approach  the 
TWA.  It  would  not  be  possible  to  ensure 
that  exposures  are  kept  within  the  per¬ 
missible  limits  if  sampling  is  done  only 
when  an  employee’s  exposure  is  at  the 
permissible  level. 


Also,  no  measuring  system  is  com¬ 
pletely  accurate.  The  proposal  requires 
that  the  method  of  measurement  used 
should  have  an  accuracy  of  plus  or  minus 
35  percent  when  concentrations  are  be¬ 
tween  the  action  level  and  the  permissi¬ 
ble  exposure  level.  While  there  are  some 
measuring  methods  with  greater  accu¬ 
racy  than  the  minimum  prescribed  in 
the  proposal,  it  was  decided  to  allow  a 
measurement  method  of  this  accuracy  at 
these  concentrations  because,  among 
other  reasons,  this  would  allow  the  em¬ 
ployer  to  use  simple  inexpensive  gas  de¬ 
tector  tubes  to  fulfill  the  measurement 
requirements.  In  view  of  the  limitations 
on  the  accuracy  of  the  measurement  pro¬ 
gram,  measuring  must  be  started  well 
below  the  permissible  exposure  level  to 
assure  a  sufficiently  reliable  indication 
that  exposures  are  within  permissible 
limits. 

It  was  determined  that  three  key 
duties  should  be  triggered  by  the  action 
level:  exposure  measurement,  medical 
surveillance  and  employee  training.  All 
three  actions  were  considered  necessary 
before  employee  exposure  reached  the 
permissible  level  or  ^higher.  As  noted 
above,  it  is  important  to  begin  measure¬ 
ment  procedures  when  approaching  the 
permissible  exposure  level  to  ensure  that 
employee  exposure  does  not  exceed  the 
permissible  exposure.  Similarly,  employ¬ 
ees  should  be  screened  for  pre-existing 
medical  conditions  and  trained  so  that 
they  learn  suitable  precautions  against 
dangerous  properties  of  the  substance 
when  there  is  some  chance  that  their 
exposure  is  significant. 

An  alternative  to  having  an  action 
level  would  be  to  require  the  medical 
and  measurement  procedures  at  any 
level  of  exposure,  no  matter  how  minor. 
This  alternative,  however,  would  un¬ 
necessarily  burden  employers  because 
they  would  be  required  to  implement 
the  medical  and  measurement  provisions 
even  where  concentrations  were  so  low 
that  they  presented  no  health  problem. 

Exposure  measurement.  In  establish¬ 
ments  where  any  of  the  regulated  ke¬ 
tones  are  released  into  the  workplace 
air,  the  employer  is  required  to  make 
a  written  initial  determination,  which 
is  an  estimate  of  whether  any  employee 
may  be  exposed  to  concentrations  in 
excess  of  the  action  level.  This  written 
determination  must  be  made  even  if  the 
results  are  negative;  that  is,  even  if  the 
employer  determines  that  no  employee 
is  exposed  above  the  action  level.  The 
initial  determination  is  normally  a  simple 
calculation  of  exposure  based  on  the 
amount  of  the  regulated  substance  pres¬ 
ent  in  the  workplace,  the  size  of  the 
workplace,  the  type  of  operation  being 
performed,  the  amount  and  type  of  ven¬ 
tilation,  and  the  proximity  of  employees 
to  the  substance  emission  source.  The 
proposal  does  not  require  the  employer 
to  measure  or  sample  airborne  concen¬ 
trations  when  performing  this  initial 
determination,  but  if  any  measurements 
are  taken,  they  must  be  considered.  How¬ 
ever,  the  employer  must  be  certain  that 
the  Initial  determination  accurately  re¬ 


flects  employee  exposure  conditions  over 
the  working  day. 

The  determination  must  also  Include 
any  information  or  any  observations 
that  indicate  an  employee  may  be  ex¬ 
posed  in  excess  of  the  action  level.  Such 
information  may  include:  employee 
complaints  of  signs  or  symptoms  that 
may  be  attributed  to  overexposure;  re¬ 
ports  from  OSHA  or  NIOSH  on  the  re¬ 
sults  of  surveys  or  inspections;  results 
of  a  survey  performed  by  a  professional 
industrial  hygienist;  and  relevant  in¬ 
formation  from  insurance  companies 
and  trade  associations. 

In  establishments  having  more  than 
one  work  situation  involving  a  regulated 
substance,  an  initial  determination  must 
be  made  for  each  situation.  For  example, 
in  a  plant  where  a  regulated  substance 
is  used  in  dip  tank  and  spray  finishing 
operations,  an  initial  determination  must 
be  made  for  both  operations.  This  de¬ 
termination  must  be  repeated  each  time 
there  is  a  change  in  production,  process 
or  control  measures  which  could  result 
in  an  Increase  in  airborne  concentra¬ 
tions  of  the  regulated  substance. 

When  the  initial  exposure  determina¬ 
tion  indicates  that  any  employee  may 
be  exposed  in  excess  of  the  action  level, 
the  employer  must  measure  the  exposure 
of  the  employee  most  likely  to  have  the 
highest  exposure.  If  the  results  of  this 
measurement  indicate  that  the  employee 
is  exposed  to  concentrations  in  excess 
of  the  action  level,  the  employer  must 
implement  a  program  to  measure  the 
exposures  of  all  employees  similarly 
affected. 

If  such  measurements  show  that  an 
employee  is  exposed  to  concentrations 
above  the  action  level,  but  below  the 
permissible  exposure  level,  measurements 
of  that  employee’s  exposure  must  be 
made  every  two  months.  If  the  measure¬ 
ments  show  that  an  employee  is  exposed 
to  concentrations  above  the  permissible 
limit,  the  employer  must  measure  the 
employee’s  exposure  at  least  monthly, 
inform  the  employee  of  his  overexposure, 
and  institute  control  measures  to  reduce 
exposure  to  within  permissible  limits.  If 
the  results  of  two  consecutive  measure¬ 
ments,  taken  at  least  one  week  apart, 
show  that  an  employee  is  not  exposed 
above  the  action  level,  the  measurement 
program  may  be  terminated  for  that 
employee. 

The  measurement  provisions  are  de¬ 
signed  in  this  step-by-step  fashion  so 
that  employers  having  workplaces  where 
only  low  concentrations  of  ketones  are 
present  will  not  be  required  to  measure 
the  exposure  of  each  individual  employee. 
The  intent  of  this  procedure  is  to  pro¬ 
vide  adequate  protection  for  employees 
while  minimizing  the  administrative  and 
financial  burden  on  employers. 

The  frequency  of  measurement  would 
depend  on  the  degree  of  employee  ex¬ 
posure.  Bi-monthly  measurement  for 
employees  whose  exposures  are  in  the 
range  between  the  action  level  and  per¬ 
missible  level  is  intended  to  assure  that 
the  permissible  exposure  is  not  exceeded 
and  to  provide  sufficient  warning  when 
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exposures  are  approaching  the  permissi¬ 
ble  limit.  A  minimum  bi-monthly  sam¬ 
pling  frequency  would  be  required  be¬ 
cause  the  data  from  fewer  samples  would 
not  provide  statistical  information  of  an 
accuracy  necessary  to  assure  protection 
of  employees. 

Where  employee  exposures  are  above 
the  permissible  limit,  monthly  measure¬ 
ments  would  be  required  because  OS  HA 
believes  that  exposure  above  the  per¬ 
missible  level  presents  a  hazard  to  the 
employee.  Monthly  measurements  would 
also  be  required  even  when  employees 
routinely  wear  respirators,  because  the 
type  of  respirator  to  be  worn  is  deter¬ 
mined  by  the  concentrations  of  the  regu¬ 
lated  substance  present  in  the  workplace 
air. 

The  proposal  provides  for  the  termina¬ 
tion  of  exposure  measurement  when  two 
samples  indicate  levels  below  the  ac¬ 
tion  level.  Two  samples,  rather  than  one, 
are  required  in  order  to  allow  for  the 
normal  variability  of  individual  expo¬ 
sure  measurements,  which  may  produce 
unrepresentative  results.  A  requirement 
for  a  period  of  one  week  between  samples 
has  been  included  to  ensure  that  any  re¬ 
corded  decrease  in  exposure  levels  is  not 
merely  a  short-term  reduction  in  expo¬ 
sure  resulting  from  temporary  process  or 
weather  changes.  It  should  be  noted  that 
the  termination  of  measurement  require¬ 
ments  would  be  effective  only  as  long  as 
there  is  no  change  in  production,  process 
or  control  which  could  result  in  new  or 
increased  exposure.  If  such  a  change  oc¬ 
curs,  the  procedure,  beginning  with  the 
initial  determination,  must  be  repeated. 

Methods  of  measurement.  The  provi¬ 
sions  of  the  proposed  standards  regard¬ 
ing  methods  of  measurement  are  de¬ 
signed  to  assure  that  employee  exposures 
are  measured  according  to  methods  that 
will  produce  relatively  accurate  results. 

There  are  no  specifications  in  the  pro¬ 
posed  standards  concerning  the  duration 
or  number  of  samples  which  must  be 
taken  to  determine  individual  employee 
exposures.  Any  appropriate  combination 
of  long-term  or  short-term  samples 
would  be  acceptable,  although  the  pro¬ 
posal  would  require  that  all  exposures  be 
calculated  on  an  eight-hour  time- 
weighted  average  basis.  Moreover,  the 
employer  is  not  required  to  use  a  specific 
measurement  method,  but  rather  can  use 
any  method  meeting  specified  precision 
and  accuracy  requirements.  This  leaves 
the  employer  with  a  wide  range  of 
choices  in  selecting  the  method  which 
best  fits  the  particular  situation. 

The  required  accuracy  values  do  allow 
the  use  of  relatively  inexpensive  meas¬ 
urement  methods,  such  as  NIOSH- 
certified  gas  detector  tubes.  Appendix  B, 
the  Substance  Technical  Guidelines,  rec¬ 
ommends  that  the  eight  hour  exposure 
be  determined  from  a  single  sample  or 
from  two  four  hour  samples.  Appendix  B 
is  intended  to  be  an  information  source 
for  the  employer  and  is  provided  to  aid 
the  employer  in  meeting  the  require¬ 
ments  of  the  standard. 

The  accuracy  of  the  sampling  method 
must  have  a  confidence  level  of  95  per¬ 


cent  “Accuracy”  refers  to  the  difference 
between  a  measured  value  and  the  true 
concentration.  It  allows  for  both  the 
random  variation  of  the  measurement 
method  (its  precision),  and  the  differ¬ 
ence  between  the  average  result  from  the 
method  and  the  true  value  (bias  of  the 
method) .  For  example,  {he  required  ac¬ 
curacy  for  concentrations  of  the  regu¬ 
lated  ketones  above  the  permissible  ex¬ 
posure  limit  is  25  percent  at  a  95  percent 
confidence  level.  This  means  that  out  of 
a  long  series  of  measurements,  95  percent 
must  be  within  25  percent  of  the  true 
value. 

Methods  of  compliance.  The  proposed 
standard  requires  that  engineering  or 
work  practice  controls  shall  be  used  to 
reduce  exposure  to  the  regulated  sub¬ 
stances  to  at  or  below  the  permissible 
exposure  limit.  However,  in  situations 
where  engineering  and  work  practice 
controls  are  not  sufficient  to  reduce  ex¬ 
posures  to  the  permissible  limit,  they 
shall  nonetheless  be  used  to  reduce  ex¬ 
posures  to  the  lowest  level  feasible,  and 
shall  be  supplemented  by  the  use  of 
respirators. 

Engineering  controls  are  the  preferred 
means  of  compliance  because  they  reduce 
airborne  concentrations  of  a  substance 
at  the  source  of  emission,  and  they  are 
not  highly  subject  to  human  error.  Work 
practice  controls,  such  as  good  house¬ 
keeping,  which  reduce  spills  and  other 
sources  of  emissions,  and  actions  taken 
by  employees  to  stay  out  of  high  concen¬ 
tration  areas  when  the  work  does  not 
require  them  to  be  there,  are  only  as  good 
as  the  supervision  provided.  Also,  failures 
of  work  practice  controls  are  not  gen¬ 
erally  as  easily  detected  and  controlled 
as  are  failures  of  engineering  controls. 
While  work  practice  controls  may  not  be 
as  reliable  as  engineering  controls  in  re¬ 
ducing  employee  exposures,  they  share  a 
preferred  position  with  engineering  as 
acceptable  methods  of  compliance. 

When  mechanical  ventilation  is  used 
as  an  engineering  control,  the  system 
must  be  tested  at  least  every  three 
months  to  ensure  proper  functioning. 
This  test  frequency  will  detect  minor 
changes  which  may  reduce  the  expected 
efficiency  of  the  ventilation  system.  Mas¬ 
sive  failures  provide  adequate  warning. 

Changes  in  production,  process,  or  con¬ 
trol,  however,  require  retesting  of  the 
ventilation  system  to  assure  that  no  re¬ 
duction  in  control  has  inadvertently  oc¬ 
curred.  A  mechanical  ventilation  system 
is  a  safety  device,  and  like  all  safety  de¬ 
vices,  should  be  tested  periodically. 

Respiratory  protection.  Respirators  are 
the  least  satisfactory  means  of  exposure 
control  because  they  are  capable  of  pro¬ 
viding  good  protection  only  if  they  are 
properly  selected,  properly  fitted,  and  if 
they  are  worn  by  the  employee,  and  if 
they  are  replaced  when  they  cease  to 
provide  adequate  protection.  While  it  is 
possible  for  all  of  these  conditions  to  be 
met,  it  is  more  often  the  case  that  they  ’ 
are  not,  and  as  a  consequence  the  pro¬ 
tection  of  employees  by  respirators  is  not 
effective.  Further,  employees  with  im¬ 
paired  respiratory  function  may  not  be 


able  to  wear  certain  types  of  respirators, 
such  as  those  operating  in  the  negative 
pressure  mode. 

Despite  the  inherent  difficulties  asso-  • 
elated  with  respirator  use,  they  remain 
the  only  form  of  protection  when  engi¬ 
neering  and  work  practice  controls  are 
not  feasible  or  are  inadequate.  The  pro¬ 
posed  standard  allows  respirators  to  be 
used  to  control  employee  exposure  in  cer¬ 
tain  other  specific  situations,  including 
operations  requiring  respirator  use  for 
not  more  than  one  hour  per  day,  one  day 
per  week,  and  in  emergencies.  The  pro¬ 
posal  requires  the  employer  to  select 
NIOSH-MESA  approved  respirators.  Ac¬ 
ceptable  respirators  prescribed  in  this 
proposal  were  selected  after  considera¬ 
tion  of  the  concentration  of  toxic  sub¬ 
stance  present,  warning  properties  of  the 
substance,  whether  the  vapor  causes  eye 
irritation,  the  level  of  the  substance  that 
would  be  Immediately  dangerous  to  life 
or  health,  protection  factors  and  other 
related  information.  Table  2  lists  the 
respirators  acceptable  under  various  con¬ 
ditions.  However,  the  employer  may  al¬ 
ways  select  a  respirator  providing  greater 
protection;  that  is,  one  prescribed  in 
Table  2  for  higher  concentrations  of  a 
substance  than  are  present  in  the  work¬ 
place. 

Fire  and  safety.  The  proposed  stand¬ 
ards  would  require  the  employer  to  fa¬ 
miliarize  himself  with  the  guidelines  for 
the  safe  handling  and  use  of  the  regu¬ 
lated  materials.  These  guidelines  are 
found  in  Appendix  B.  The  guidelines  deal 
with  fire  and  explosion  hazards  inherent 
in  the  ketones  and  together  with  other 
provisions  of  this  paragraph,  provide  a 
basic  reference  of  the  known  safety  and 
health  hazards  of  the  regulated  sub¬ 
stances. 

Personal  protection  equipment.  The 
ketones  are  defatting  agents,  capable  of 
causing  or  aggravating  skin  irritations 
which  may  create  susceptibility  to  infec¬ 
tions.  The  proposal  provides  for  use  of 
impervious  clothing,  gloves,  face  shields 
and  other  appropriate  protective  cloth¬ 
ing  needed  to  prevent  employees  from 
being  subjected  to  repeated  or  prolonged 
skin  contact  with  liquid  ketones.  Such 
protection  is  not  mandatory  in  situations 
which  present  no  danger  of  repeated  skin 
contact,  since  occasional  contact  with 
the  regulated  substances  does  not  present 
a  health  hazard. 

However,  if  clothing  becomes  wet  with 
one  of  the  substances,  the  proposed 
standard  requires  the  employer  to  ensure 
that  such  clothing  be  removed  and  not 
reworn  until  the  substance  is  removed 
from  the  clothing.  In  the  case  of  volatile 
substances  such  as  the  ketones,  removal 
from  the  clothing  may  be  achieved  by 
simply  allowing  the  clothing  to  dry.  The 
requirement  for  prompt  removal  of  cloth¬ 
ing  that  has  become  wet  with  one  of  the 
regulated  substances  is  based  on  two 
types  of  hazards.  First,  skin  contact  with 
the  wet  clothing  could  result  in  irrita¬ 
tion  or  dermatitis.  Second,  such  clothing 
can  easily  catch  fire. 

Spills.  The  proposed  standard  requires 
that  ketone  spills  be  cleaned  up  imme¬ 
diately  after  eliminating  potential 
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sources  of  ignition  and  providing  all 
available  ventilation.  In  addition,  to  de¬ 
crease  the  risk  of  fire  or  explosion,  this 
paragraph  prohibits  allowing  liquid  ke¬ 
tones  to  enter  confined  spaces,  such  as 
sewers'  or  drainage  systems. 

Training  and  information.  Whenever 
the  ketones  are  present,  the  employer  is 
required  to  have  copies  of  these  regula¬ 
tions  present  in  the  workplace  and  make 
them  available  to  employees.  This  merely 
assures  that  those  who  wish  to  do  so  can 
readily  obtain  information  concerning 
possible  hazards  in  their  work  environ¬ 
ment. 

The  proposal  would  require  the  em¬ 
ployer  to  provide  an  annual  training  pro¬ 
gram  for:  employees  exposed  to  airborne 
concentrations  of  the  regulated  ketones 
in  excess  of  the  action  level;  employees 
having  skin  contact  with  liquid  ketones; 
or  employees  working  where  the  regu¬ 
lated  substances  present  a  fire  or  ex¬ 
plosion  hazard.  This  employee  training 
program  must  at  a  minimum  present  the 
information  contained  in  the  Substance 
Safety  Data  Sheet  (Appendix  A) ,  review 
the  signs  and  symptoms  of  exposure,  and 
the  medical  conditions  which  may  be 
aggravated  by  exposure  to  the  regulated 
materials,  and  instruct  the  employees  to 
report  any  such  signs,  symptoms  or  medi¬ 
cal  conditions  to  the  employer.  Also,  em¬ 
ployees  must  be  trained  in  the  safe  use 
of  tiie  substances,  emergency  procedures, 
and  correct  use  of  protective  equipment. 
This  training  will  contribute  to  employee 
protection  by  providing  information 
which  will  enable  employees  to  protect 
themselves  from  hazards  which  may  be 
encountered  in  working  with  these  toxic 
substances. 

Medical  surveillance.  The  proposal  re¬ 
quires  the  employer  to  obtain  a  limited 
medical  history  from  all  employees  who 
are,  or  who  will  be,  subject  to  skin  con¬ 
tact  with  liquid  forms  of  the  substances 
or  will  be  exposed  to  airborne  concentra¬ 
tions  at  or  above  the  action  level.  The 
purpose  of  a  medical  history  is  to  reveal 
known,  pre-existing  medical  conditions 
which  could  be  affected  by  exposure  to 
the  ketones.  Preplacement  medical  ex¬ 
aminations  are  required  only  if  an  em¬ 
ployee  indicates  a  history  of  certain  con¬ 
ditions  which  may  place  him  at  increased 
risk.  Medical  examinations  must  also  be 
made  available  to  any  employee  who  re¬ 
ports  that  he  has  developed  any  of  the 
specified  medical  conditions,  or  that  he 
has  developed  any  of  the  signs  or  symp¬ 
toms  of  over  exposure  to  the  ketones 
listed  in  the  Substance  Safety  Data 
Sheet  in  Appendix  A. 

When  a  medical  examination  is  re¬ 
quired,  the  employer  must  provide  the 
examining  physician  with  a  copy  of  these 
standards;  a  description  of  the  employ¬ 
ee’s  duties  as  they  relate  to  his  exposure 
so  that  the  physician  will  understand  the 
circumstances  which  lead  to  exposure  to 
the  substance;  a  description  of  any  per¬ 
sonal  protective  equipment  to  be  used  by 
the  employee,  including  respirators;  and 
information  concerning  actual  and  esti¬ 
mated  exposures  to  which  the  employee 
has  been  or  may  be  exposed.  If  requested 


by  the  physician,  the  employer  must  also 
provide  any  available  employee  medical 
history  information.  This  provision  will 
assure  that  the  physician  has  enough  in¬ 
formation  readily  available  so  that  he 
may  provide  an  opinion  based  on  all  the 
relevant  facts.  Appendix  C  is  provided 
to  aid  the  physician  in  evaluating  any 
health  hazard  to  the  employee. 

Following  the  medical  examination, 
the  employer  must  obtain  a  written  opin¬ 
ion  from  the  examining  physician  stat¬ 
ing  whether  the  employee  has  any  med¬ 
ical  condition  that  would  place  him  at 
increased  risk  to  his  health,  or  that 
would  be  aggravated  by  exposure  to  one 
of  the  regulated  ketones.  The  written 
opinion  must  also  state  any  recommend¬ 
ed  limitations  on  the  employee’s  exposure 
to  the  ketones  and  any  limitations  upon 
the  employee’s  ability  to  wear  respirators 
or  other  protective  equipment.  Further, 
the  opinion  must  state  that  the  employee 
has  been  informed  of  any  medical  con¬ 
ditions  which  would  require  further  ex¬ 
amination  or  treatment.  However,  the 
written  opinion  shall  not  contain  specific 
findings  or  diagnoses  unrelated  to  the 
employee's  exposure  to  any  of  the  regu¬ 
lated  substances  encountered  in  the 
workplace.  The  proposal  also  provides 
that  no  employee  shall  be  exposed  to  a 
regulated  substance  in  such  a  way  a. 
would  put  the  employee  at  increased  risk 
of  material  impairment  of  his  health 
from  such  exposure. 

Recordkeeping.  The  proposal  requires 
the  employer  to  maintain  written  records 
of  the  following:  written  initial  exposure 
determinations,  measurements  of  em¬ 
ployee  exposures,  tests  of  mechanical 
ventilation  systems  (where  such  systems 
constitute  engineering  controls) ,  annual 
training  sessions,  and  records  required 
by  employee  medical  surveillance  pro¬ 
visions. 

Access  to  Records.  The  proposals  pro¬ 
vide  for  access  to  records  of  exposure 
measurements  by  employees,  former  em¬ 
ployees  or  their  representatives,  and  ac¬ 
cess  to  medical  records  by  physicians 
designated  by  employees  or  former  em¬ 
ployees.  In  the  case  of  former  employee 
medical  records,  however,  it  should  be 
noted  that  the  employer  is  only  required 
to  retain  such  records  for  the  duration  of 
the  employment  of  the  affected  employee. 

Observation  of  measurement.  Section 
8(c)(3)  of  the  Act  provides  that  where 
measuring  of  employee  exposure  to  a 
toxic  substance  is  required  by  a  stand¬ 
ard,  the  Secretary  shall  by  regulation 
ensure  that  employees  or  their  repre¬ 
sentatives  have  an  opportunity  to  ob¬ 
serve  such  measurement. 

Accordingly,  the  proposed  standard 
would  require  employers  to  give  affected 
employees  or  their  representatives  an 
opportunity  to  observe  any  measuring  of 
employee  exposure  to  any  of  the  regu¬ 
lated  substances  conducted  pursuant  to 
these  regulations.  The  proposal  requires 
the  observers  to  use  whatever  personal 
protective  devices  are  required,  and  to 
comply  with  all  other  applicable  safety 
procedures. 


In  order  to  effectively  exercise  the  op¬ 
portunity,  observers  would  be  entitled  to 
receive  an  explanation  of  the  measure¬ 
ment  procedure,  observe  all  the  steps 
related  to  the  measurement  procedure 
that  are  performed  at  the  place  of  ex¬ 
posure,  and  to  record  the  results 
obtained. 

As  stated  in  29  CFR  1910.5  specific 
rules  prevail  over  more  general  ones.  It 
should  be  noted  that  this  proposal,  if 
adopted,  will  supersede  81 1910.134  (c) 
and  (g),  1910.93(e),  1910.133(a)(1)  as 
they  relate  to  these  ketones  and  any  other 
provision  of  Part  1910  which  is  not  con¬ 
sistent  with  the  provisions  contained 
herein.  A  notice  of  intent  to  prepare  an 
environmental  impact  statement  was 
published  in  the  Federal  Register  on 
September  20,  1974  (39  FR  33843). 

Public  participation.  Interested  per¬ 
sons  are  invited  to  comment  on  the  pro¬ 
posed  standard.  Written  data,  views  and 
arguments  concerning  the  proposal  must 
be  submitted  in  quadruplicate  to  Nancy 
Hucke,  Docket  Officer,  Docket  SCP-1, 
Occupational  Safety  and  Health  Admin¬ 
istration,  Room  200,  1726  M  Street,  NW., 
Washington,  D.C.  20210,  on  or  before 
June  20,  1975.  Written  submissions  must 
clearly  identify  the  provision  of  the 
proposal  addressed  and  the  position 
taken  with  respect  to  each  such  provi¬ 
sion.  The  data,  views  and  arguments  will 
be  available  .for  public  inspection  and 
copying  at  the  above  address.  All  written 
submissions  received  will  be  made  a  part 
of  the  record  of  this  proceeding. 

In  order  to  expedite  this  rulemaking 
proceeding  and  in  anticipation  of  re¬ 
quests  for  a  hearing,  we  are  scheduling 
an  informal  public  hearing,  pursuant  to 
section  6(b)  of  the  Act  and  29  CFR  Part 
1911,  to  begin  on  August  5,  1975  in  the 
Departmental  Auditorium,  Conference 
Room  B,  U.S.  Department  of  Labor,  Con¬ 
stitution  Avenue  between  12th  and  14th 
Streets,  NW.,  Washington,  D.C.  All  as¬ 
pects  of  the  proposed  standard,  including 
its  environmental  impact  will  be  at  issue 
in  the  hearing. 

Persons  desiring  to  appear  at  the  hear¬ 
ing  must  file  a  notice  of  intention  to 
appear  on  or  before  June  20,  1975,  with 
Nancy  Hucke,  OSHA  Committee  Man¬ 
agement  Office,  Docket  SCP-1,  1726  M 
Street,  NW.,  Room  200,  U.S.  Department 
of  Labor,  Washington,  D.C.  20210  (Tele¬ 
phone:  202/961-2248  or  2487).  The  no¬ 
tice  must  contain  the  following  informa¬ 
tion: 

(1)  The  name  and  address  of  the  per¬ 
son  to  appear; 

(2)  The  capacity  in  which  he  will 
appear; 

(3)  The  approximate  amount  of  time 
required  for  the  presentation; 

(4)  The  specific  provisions  of  the  pro¬ 
posal  that  will  be  addressed; 

(5)  A  brief  statement  of  the  position 
that  will  be  taken  with  respect  to  each 
provision  addressed;  and 

(6)  A  summary  of  the  evidence  with 
respect  to  each  such  provision  proposed 
to  be  adduced  at  the  hearing. 

OSHA  has  determined  that  strict  en¬ 
forcement  of  its  procedural  rules  con¬ 
tained  in  29  CFR  1911.11  is  necessary  for 
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an  expeditious  and  orderly  proceeding. 
Therefore  the  notices  of  intent  to  appear 
will  be  scrutinized  closely  for  sufficiently 
detailed  information  concerning  the  posi¬ 
tion  to  be  taken  with  regard  to  the  is¬ 
sues  specified  and  the  evidence  to  be  ad¬ 
duced  in  support  of  the  position.  Persons 
filing  notices  of  intent  to  appear  which 
are  not  sufficiently  detailed  will  be  so  in¬ 
formed  and  given  fifteen  days  from  the 
date  they  are  so  informed  to  file  a  proper 
notice  of  intent  to  appear.  In  addition, 
the  amount  of  time  requested  for  each 
presentation  will  be  reviewed  in  light  of 
the  contents  of  the  notice  of  intention  to 
appear.  In  those  cases  where  the  infor¬ 
mation  contained  in  the  notice  of  inten¬ 
tion  to  appear  does  not  sewn  to  warrant 
the  amount  of  time  requested,  the  par¬ 
ticipant  will  be  allocated  a  more  appro¬ 
priate  amount  of  time  and  notified  of 
this  fact.  The  participant  will  have  fif¬ 
teen  days  from  the  date  on  which  he  was 
so  informed  to  demonstrate  why  the  al¬ 
located  time  is  inappropriate. 

The  hearing  will  commence  at  9:30 
a.m.  with  the  establishment  of  the  order 
and  time  for  presentation  of  statements 
and  the  resolution  of  any  other  pro¬ 
cedural  matters  relating  to  the  proceed¬ 
ing.  The  hearing  will  be  conducted,  and 
the  decisions  made,  in  accordance  with 
29  CFR  Part  1911. 

The  oral  proceedings  will  be  reported 
verbatim.  All  statements  and  documents 
that  are  intended  to  be  submitted  for 
the  record  of  the  hearing  must  be  sub¬ 
mitted  in  quadruplicate. 

The  use  of  prepared  statements  by  wit¬ 
nesses  is  encouraged. 

The  Administrative  Law  Judge  shall 
have  all  the  powers  necessary  or  appro¬ 
priate  to  conduct  a  fair  and  full  informal 
hearing,  including  the  powers: 

(a)  To  regulate  the  course  of  the  pro¬ 
ceedings; 

(b)  To  dispose  of  procedural  requests, 
objections,  and  comparable  matters; 

(c)  To  confine  the  presentations  to 
matters  pertinent  to  the  proposed  stand¬ 
ard; 

(d)  To  regulate  the  conduct  of  those 
present  at  the  hearing  by  appropriate 
means; 

(e)  In  his  discretion,  to  question  and 
permit  questioning  of  any  witnesses;  and 

(f)  In  his  discretion,  to  keep  the  rec¬ 
ord  open  for  a  reasonable,  stated  time 
to  receive  written  information  from  any 
person  who  has  participated  in  the  oral 
proceeding. 

Following  the  close  of  the  hearing,  the 
presiding  Administrative  Law  Judge  shall 
certify  the  record  thereof  to  the  Assistant 
Secretary  of  Labor  for  Occupational 
Safety  and  Health. 

All  relevant  oral  and  written  informa¬ 
tion,  data,  views,  or  arguments  will  be 
considered  subsequent  to  the  certifica¬ 
tion  of  the  record  and  the  proposal  will 
be  modified  appropriately  if  the  submis¬ 
sions  so  warrant. 

Accordingly,  pursuant  to  sections  6(b) 
and  8(c)  (3)  of  the  Occupational  Safety 
and  Health  Act  of  1970  (84  Stat.  1593, 
1599;  29  U.S.C.  655,  657),  Secretary  of 
Labor’s  Order  No.  12-71  (36  FE  8754), 


and  29  CFR  Part  1911,  it  is  hereby  pro¬ 
posed  to  amend  Part  1910  of  Title  29, 
Code  of  Federal  Regulations  by  adding 
six  new  sections  as  set  forth  below. 

Sec. 

1910.93s  2-Butanone. 

1910.93t  2-Pentanone. 

1910.93U  Cyclohexanone. 

1910.93v  Hexone. 

1910.93W  Methyl  (n-amyl)  ketone. 

1910.93X  Ethyl  Butyl  ketone. 

§  1910.935  2-Butanone. 

(a)  Definitions.  (1)  “Permissible  ex¬ 
posure”  means  exposure  of  employees  to 
airborne  concentrations  of  2-butanone, 
not  in  excess  of  200  parts  per  million 
(ppm)  or  590  milligrams  per  cubic  meter 
(mg/cu  m)  averaged  over  an  eight-hour 
work  shift  (time  weighted  average) ,  as 
stated  in  §  1910.93,  Table  0-1. 

(2)  “Action  level”  means  one  half  (Me) 
of  the  permissible  exposure  for 
2-butanone. 

(b)  Exposure  determination  and  meas¬ 
urement.  (1)  Each  employer  who  has  a 
place  of  employment  in  which  2-buta¬ 
none  is  released  into  the  workplace  air 
shall  determine  if  any  employee  may  be 
exposed  to  airborne  concentrations  of  2- 
butanone  at  or  above  the  action  level. 
The  determination  shall  be  made  each 
time  there  is  a  change  in  production, 
process  or  control  measures  which  could 
result  in  an  increase  in  airborne  con¬ 
centrations  of  2-butanone. 

(2)  A  written  record  of  the  determina¬ 
tion  shall  be  made  and  shall  contain  at 
least  the  following  information : 

(i)  Any  information,  observation,  or 
calculations  which  may  indicate  em¬ 
ployee  exposure  to  2-butanone; 

(ii)  Any  measurements  of  2-butanone 
taken; 

(iii)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  2-butanone;  and 

(iv)  Date  of  determination,  work  being 
performed  at  the  time,  location  within 
the  work  site,  name,  and  social  security 
number  of  each  employee  considered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  2-bu¬ 
tanone  at  or  above  hte  action  level,  the 
exposure  of  the  employee  in  each  work 
operation  who  is  believed  to  have  the 
greatest  exposure  shall  be  measured.  Hie 
exposure  measurement  shall  be  repre¬ 
sentative  of  the  maximum  eight-hour 
time  weighted  average  exposure  of  the 
employee. 

(4)  If  the  exposure  measurement 
taken  pursuant  to  paragraph  (b)  (3)  of 
this  section  reveals  employee  exposure 
to  2-butanone  at  or  above  the  action 
level,  the  employer  shall: 

(i)  Identify  all  employees  who  may  be 
exposed  at  or  above  the  action  level;  and 

(ii)  Measure  the  exposure  of  the  em¬ 
ployees  so  identified. 

(5)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  ex¬ 
posed  to  2-butanone  at  or  above  the  ac¬ 
tion  level,  but  not  above  the  permissible 
exposure,  the  exposure  of  that  employee 
shall  be  measured  at  least  every  two 
months. 


(6)  If  an  employee  exposure  measure¬ 
ment  reveals  an  employee  is  exposed  to 
2-butanone  above  the  permissible  ex¬ 
posure,  the  employer  shall: 

(1)  Measure  the  exposure  of  the  em¬ 
ployee  so  exposed  monthly; 

(ii)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 
found  to  be  exposed  to  2-butanone  above 
the  permissible  exposure.  The  employee 
shall  also  be  notified  of  the  corrective  ac¬ 
tion  being  taken  to  reduce  the  exposure 
to  at  or  below  the  permissible  exposure. 

(7)  If  two  consecutive  employee  ex¬ 
posure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  is 
exposed  to  2-butanone  below  the  action 
level,  the  employer  may  terminate  meas¬ 
urement  for  the  employee. 

(8)  For  purposes  of  this  paragraph 
employee  exposure  is  that  which  would 
occur  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  long  term  or  short 
term  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over 
an  eight-hour  work  shift  (see  Appendix 
B(IV)  of  this  section  for  suggested  meas¬ 
urement  methods) . 

(2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level 
of  95  percent,  of  not  less  than  that  given 
in  Table  1. 

Table  1 

Required 

accuracy 

Concentration :  ( percent) 

Above  permissible  exposure _  ±25 

At  or  below  the  permissible  ex¬ 
posure  and  above  the  action  level _  ±35 

At  or  below  the  action  level _  ±50 

(d)  Compliance.  (1)  No  employee  shall 
be  exposed  to  2-butanone  above  the  per¬ 
missible  exposure  as  defined  in  para¬ 
graph  (a)(1)  of  this  section. 

(2)  Employee  exposures  to  airborne 
concentrations  of  2-butanone  shall  be 
controlled  to  at  or  below  the  permissible 
exposure  by  engineering  and  work  prac¬ 
tice  controls : 

(i)  Engineering  and  work  practice  con¬ 
trols  shall  be  instituted  to  reduce  expo¬ 
sures  to  at  or  below  the  permissible  ex¬ 
posure,  except  to  the  extent  that  such 
controls  are  not  feasible. 

(ii)  Wherever  feasible  engineering  and 
work  practice  controls  are  not  sufficient 
to  reduce  exposures  to  at  or  below  the 
permissible  exposure,  they  shall  nonethe¬ 
less  be  used  to  reduce  exposure  to  the 
lowest  level  feasible  and  shall  be  supple¬ 
mented  by  respirators  in  accordance  with 
paragraph  (d)  (4)  of  this  section. 

(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  to  control 
exposure,  measurements  which  demon¬ 
strate  system  effectiveness,  for  example, 
air  velocity,  static  pressure,  or  air  vol¬ 
ume,  shall  be  made  at  least  every  three 
months.  Measurements  of  system  effec¬ 
tiveness  shall  also  be  made  within  five 
days  of  any  change  in  production,  proc¬ 
ess,  or  control  which  might  result  in  an 
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Increase  in  airborne  concentrations  of 
2-butanone. 

(ii)  In  the  design  of  open-surface 
tank  ventilation  for  the  purposes  of 
§  1910.94(d),  operations  involving  2-bu¬ 
tanone  shall  be  classified  as  R-l  at  70 
degrees  P. 

(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the  use 
of  respirators  except: 

(i)  During  the  time  period  necessary  to 
install  or  implement  engineering  or  work 
practice  controls;  or 

(ii)  In  work  situations  in  which  engi¬ 
neering  and  wort:  practice  controls  are 
technically  not  feasible;  or 

(iii)  To  supplement  engineering  and 
work  practice  controls  when  such  con¬ 
trols  fail  to  reduce  airborne  concentra¬ 
tions  of  2-butanone  to  at  or  below  the 
permissible  exposure;  or 

(iv)  For  operations  which  require  res¬ 
pirator  use  for  not  longer  than  one  hour 
per  day  and  not  more  frequently  than 
one  day  per  week;  or 

(v)  In  emergencies. 

(5)  Where  respirators  are  needed  and 
permitted  under  this  paragraph  to  re¬ 
duce  employee  exposure,  the  employer 
shall  select  and  provide  the  appropriate 
respirator  from  Table  2  and  shall  ensure 
that  the  employee  uses  the  respirator 
provided. 

Table  b. — Respiratory  protection  for 
2-butanone 

Condition  vapor  Respiratory 

concentration :  protection 

1,000  p/m  or  less...  Chemical  cartridge 
respirator  with 
full  facepiece  and 
organic  vapor  car¬ 
tridge. 

3,000  p/m  or  less...  A  gas  mask  with  a 
chin-style  organic 
vapor  canister. 

A  gas  mask  with  a 
front-  or  back- 
•  mounted  organic 

vapor  canister. 

Any  supplled-alr 
respirator  with  a 
full  facepiece, 
helmet,  or  hood. 

Any  self-contained 
breathing  appar¬ 
atus  with  a  full 
facepiece. 

Greater  than  3,000 
p/m  or  entry  and 
escape  from  un¬ 
known  concentra¬ 
tions  - -  Self  -  contained 

breathing  appara¬ 
tus  with  a  full 
facepiece  operated 
In  the  pressure- 
demand  (positive 
pressure)  mode. 

A  combination  res¬ 
pirator  which  in¬ 
cludes  a  type  C 
supplled-alr  res¬ 
pirator  with  a  full 
facepiece  operated 
In  the  pressure- 
demand  (positive 
pressure)  or  con¬ 
tinuous  flow  mode 
and  an  auxiliary 
self  -  contained 
'  breathing  appara¬ 

tus  operated  in 
the  pressure-de¬ 
mand  (positive 
pressure)  mode. 
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Condition  vapor  Respiratory 

concentration :  protection 

Firefighting _  Self  -  contained 

breathing  appara¬ 
tus  with  a  full 
facepiece  operated 
In  the  pressure- 
demand  (positive 
pressure)  mode. 

(6)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of  Mines) 
or  by  the  National  Institute  for  Occupa¬ 
tional  Safety  and  Health  under  the  pro¬ 
visions  of  30  CFR  Part  11. 

(7)  The  employer  shall  institute  a  res¬ 
piratory  protection  program  in  accord¬ 
ance  with  §1910.134  (b),  (d),  (e)  and 

(f). 

(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  himself  with  the  infor¬ 
mation  contained  in  the  Substance  Tech¬ 
nical  Guidelines  (Appendix  B  of  this  sec¬ 
tion)  for  2-butanone. 

(2)  For  the  purpose  of  compliance 
with  §  1910.309,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  2-butanone  shall  be  Class  I,  Group  D. 

(3)  For  the  purpose  of  compliance 
with  §  1910.157,  2-butanone  is  classified 
as  a  Class  B  fire  hazard. 

(4)  For  the  purpose  of  compliance 
with  §  1910.178,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  2-butanone  shall  be  Class  I,  Group  D. 

(5)  For  the  purpose  of  compliance 
with  §  1910.106,  liquid  2-butanone  is 
classified  as  a  Class  IB  flammable  liquid. 

(6)  Spray  finishing  operations  shall  be 
performed  in  accordance  with  §§  1910.- 
107  and  1910.94(c). 

(7)  Dip  tank  operations  shall  be  per¬ 
formed  in  accordance  with  §8  1910.108 
and  1910.94(d) . 

(8)  Where  a  fan  is  located  in  ductwork 
and  where  2-butanone  is  present  in  the 
ductwork  in  concentrations  greater  than 
4500  ppm  (25  percent  of  the  lower  flam¬ 
mable  limit),  the  fan  rotating  element 
shall  be  of  nonsparking  material  or  the 
casing  shall  consist  of,  or  be  lined  with, 
nonsparking  material.  There  shall  be 
sufficient  clearance  between  the  fan  ro¬ 
tating  element  and  the  fan  casing  so  as 
to  prevent  contact. 

(9)  Sources  of  ignition  such  as  smok¬ 
ing  or  open  flames  are  prohibited  where 
2-butanone  presents  a  fire  or  explosion 
hazard. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing, 
gloves,  face  shields  (eight- inch  mini¬ 
mum)  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated  or 
prolonged  skin  contact  with  liquid 
2-butanone.  Face  shields  shall  comply 
with  8  1910.133(a)(2),  (4),  (5),  and  (6). 

(2)  Employers  shall  ensure  that  cloth¬ 
ing  which  becomes  wet  with  2-butanone 
be  removed  immediately  and  not  rewom 
until  the  2-butanone  is  removed  from  the 
clothing. 

(3)  Employers  shall  ensure  that  cloth¬ 
ing  wet  with  2-butanone  is  placed  in 
closed  containers  for  storage  until  it  can 
be  discarded  or  until  the  employer  pro¬ 
vides  for  the  removal  of  2-butanone  from 
the  clothing.  If  the  clothing  is  to  be 
laundered  or  otherwise  cleaned  to  re- 
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move  the  2-butanone,  the  employer  shall 
Inform  the  person  performing  the  opera¬ 
tion  of  the  hazardous  properties  of 
2-butanone. 

(4)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  §1910.133  (a) (2)-(a) (6) 
where  liquid  2-butanone  may  contact  the 
eyes. 

(g)  Spills  and  disposal.  (1)  In  the 
event  that  liquid  2-butanone  is  spilled 
the  employer  shall  immediately  elim¬ 
inate  potential  sources  of  ignition,  pro¬ 
vide  available  ventilation,  and  then  clean 
up  the  spill. 

(2)  Liquid  2-butanone  shall  not  be  al¬ 
lowed  to  enter  a  confined  space,  such  as 
a  sewer,  because  of  the  possibility  of  an 
explosion. 

(h)  Sanitation.  Employers  shall  ensure 
that  employees  whose  skin  becomes  wet 
with  liquid  2-butanone  promptly  wash 
or  shower  as  necessary  to  remove  any 
2-butanone  from  the  skin. 

(i)  Training  and  information.  (1) 
Each  employer  who  has  a  workplace  in 
which  2-butanone  is  present  shall  keep 
a  copy  of  this  regulation  with  Appen¬ 
dixes  A,  B  and  C  at  the  workplace.  This 
material  shall  be  made  readily  available 
to  affected  employees. 

(2)  Each  employer  who  has  employees 
exposed  to  2-butanone  above  the  action 
level  or  employees  who  have  skin  contact 
with  liquid  2-butanone  or  employees  who 
work  where  2-butanone  presents  a  fire 
or  explosion  hazard  shall  annually: 

(1)  Inform  affected  employees  of  the 
information  contained  in  the  Substance 
Safety  Data  Sheet  for  2-Butanone  (Ap¬ 
pendix  A  of  this  section) ; 

(11)  Advise  affected  employees  of  the 
signs  and  symptoms  of  exposure  to  2- 
butanone; 

(iii)  Instruct  affected  employees  to  ad¬ 
vise  the  employer  of  the  development  of 
signs  or  symptoms  of  exposure  to  2-buta¬ 
none  which  are  listed  in  Appendix  A  of 
this  section ; 

(iv)  Instruct  affected  employees  to  in¬ 
form  the  employer  if  they  develop  any 
of  the  medical  conditions  listed  in  para¬ 
graph  (J)  (2)  of  this  section;  and 

(v)  Provide  training  to  ensure  that 
employees  understand  the  precautions  of 
safe  use,  emergency  procedures,  and  the 
correct  use  of  protective  equipment  rela¬ 
tive  to  2-butanone. 

(j)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  med¬ 
ical  procedures  shall  be  performed  by 
or  under  the  supervision  of  a  physician 
at  no  cost  to  the  employee. 

(2)  The  employer  shall  obtain  from 
each  employee  who  is  exposed,  or  will  be 
exposed,  to  liquid  2-butanone  or  airborne 
concentrations  of  2-butanone  at  or  above 
the  action  level,  without  regard  to  the 
use  of  respirators,  information  as  to 
whether  such  employee  has  a  history  of 
any  of  the  following  medical  conditions : 

(i)  Kidney  disease; 

(ii)  Liver  disease; 

(iii)  Chronic  respiratory  disease: 

(iv)  Skin  disease. 

(3)  The  employer  shall  provide  a  medi¬ 
cal  examination  for  the  employee  if : 
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(i)  The  employee  provides  a  history  of 
any  of  the  medical  conditions  listed  in 
paragraph  (j)  (2)  of  this  section;  or 

(ii)  The  employee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 

(j)  (2)  of  this  section,  or  any  of  the  signs 
or  symptoms  of  exposure  to  2-butanone 
which  are  listed  in  Appendix  A  which  the 
employee  suspects  are  caused  by  expo¬ 
sure  to  2-butanone. 

(4)  The  employer  shall  provide  to  the 
examining  physician  the  following  infor¬ 
mation; 

(i)  A  copy  of  this  regulation  with  Ap¬ 
pendixes,  A,  B  and  C  for  2-butanone; 

(ii)  A  description  of  the  affected  em¬ 
ployee's  duties  as  they  relate  to  his  expo¬ 
sure  to  2-butanone; 

(iii)  A  description  of  any  personal 
protective  equipment  and  respirators  re¬ 
quired  to  be  used; 

(iv)  The  results  of  any  measurements 
which  may  indicate  the  affected  em¬ 
ployee’s  exposure; 

(v)  The  affected  employee’s  antici¬ 
pated  exposure  level ;  and 

(vi)  Upon  request  of  the  physician,  any 
available  information  from  previous 
medical  examinations  of  the  affected  em¬ 
ployee. 

(5)  Where  a  medical  examination  is 
required  by  paragraph  (j)  (3)  of  this  sec¬ 
tion,  following  such  examination  the  em¬ 
ployer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
conforms  with  paragraph  (j)(6)  of  this 
section. 

(6)  (i)  The  physician’s  written  opinion 
shall  be  a  signed  statement  by  the  ex¬ 
amining  physican  specifically  stating : 

(A)  Whether  the  employee  has  any 
detected  medical  condition  which  woald 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  2-butanone  or 
would  directly  or  indirectly  aggravate 
any  detected  medical  condition; 

( B )  Any  recommended  limitations  up¬ 
on  the  employee’s  exposure  to  2-buta¬ 
none,  including  limitations  upon  the  use 
of  personal  protective  equipment  and 
respirators; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  further 
medical  examination  or  treatment. 

(ii)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnosis  unrelated  to  exposure  to  2- 
butanone. 

(iii)  The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
liquid  2-butanone  or  airborne  concen¬ 
trations  of  2-butanone  in  such  a  way 
as  would  put  the  employee  at  increased 
risk  of  material  impairment  of  his  health 
from  such  exposure.  This  determination 
may  be  based  on  the  physician’s  written 
opinion. 

(8)  The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  through  exposure  to  2- 
butanone. 

(9)  If  an  employee  refuses  any  required 
medical  examination,  the  employer  shall 


inform  the  employee  of  the  possible 
health  consequences  of  such  refusal  and 
obtain  a  signed  statement  from  the  em¬ 
ployee  indicating  that  the  employee  un¬ 
derstands  the  risk  involved  by  refusal  to 
be  examined. 

(10)  No  medical  procedure  which 
would  be  performed  pursuant  to  this  sec¬ 
tion  need  be  performed  if  records  of  a 
previous  such  procedure  performed  with¬ 
in  the  past  six  months  are  acceptable  to 
the  examining  physician. 

(k)  Recordkeeping — ( l)  Exposure  de¬ 
termination.  (i)  The  employer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)(1)  of  this  section. 

(11)  The  record  shall  include  the  writ¬ 
ten  determination  required  in  paragraph 
(b)  (2)  of  this  section. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements,  (i)  The 
employer  shall  keep  an  accurate  record 
of  all  measurements  taken  to  determine 
employee  exposure  to  2-butanone. 

( ii )  This  record  shall  include : 

( A )  The  date  of  measurement ; 

(B)  Operations  involving  exposure  to 
2-butanone  which  are  being  monitored; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  number,  and 
exposure  of  the  employee  monitored. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an 
engineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the 
measurements  demonstrating  the  effec¬ 
tiveness  of  such  ventilation  required  by 
paragraph  (d)(3)(i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  measurement; 

(B)  Type  of  measurement  taken;  and 

(C)  Result  of  measurement. 

(iii)  These  records  shall  be  main¬ 
tained  for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  The  employer  shall  keep  an 
accurate  record  of  all  employee  training 
and  information  required  by  paragraph 

(i)  of  this  section. 

(ii)  This  record  shall  include : 

(A)  Date  of  training; 

(B)  Name  and  social  security  num¬ 
ber  of  employee  trained;  and 

(C)  Content  or  scope  of  training  pro¬ 
vided. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (j)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragraph  (j)(2)  of  this 
section; 

(B)  Any  employee  medical  complaints 
relative  to  exposure  to  2-butanone; 


(C)  A  copy  of  information  provided 
to  the  physician  pursuant  to  paragraph 
(J) (4) (ii) ,  (iii),  (iv),  (v).  and  (vi)  of 
this  section; 

(D  Physician’s  written  opinion;  and 

(E)  A  signed  statement  of  any  refusal 
to  be  examined. 

(iii)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(6)  Access  to  records,  (i)  All  records 
required  to  be  maintained  by  this  sec¬ 
tion  shall  be  made  available  upon  re¬ 
quest  to  authorized  representatives  of 
the  Assistant  Secretary  of  Labor  for  Oc¬ 
cupational  Safety  and  Health  and  the 
Director  of  the  National  Institute  for  Oc¬ 
cupational  Safety  and  Health. 

(ii)  Employee  exposure  determination 
and  exposure  measurement  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  to  employees  and 
former  employees  and  their  designated 
representatives. 

(iii)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  written  re¬ 
quest  to  a  physician  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  The  employer  shall  give  af¬ 
fected  employees  or  their  representatives 
an  opportunity  to  observe  any  measure¬ 
ment  of  employee  exposure  to  2-buta¬ 
none  which  is  conducted  pursuant  to  this 
section. 

(2)  When  observation  of  measure¬ 
ment  of  employee  exposure  to  2-buta¬ 
none  requires  entry  into  an  area  where 
the  use  of  personal  protective  devices, 
including  respirators,  is  required,  the  ob¬ 
server  shall  be  provided  with  and  re¬ 
quired  to  use  such  equipment  and  com¬ 
ply  with  all  other  applicable  safety  pro- 
cedures 

(3)  Without  interfering  with  the 
measurement,  observers  shall  be  entitled 
to; 

(i)  Receive  an  explanation  of  the 
measurement  procedure; 

(ii)  Visually  observe  all  steps  related 
to  the  measurement  of  airborne  2-buta¬ 
none  that  are  being  performed  at  the 
place  of  exposure  ;  and 

(iii)  Record  the  results  obtained. 

Note:  The  information  contained  In  the 
following  appendixes  to  §  1910.935  Is  advisory 
In  nature  find  is  not  Intended,  by  Itself,  to 
create  any  additional  obligations  not  other¬ 
wise  imposed  or  detract  from  any  existing 
obligation. 

Appendix  A 

SUBSTANCE  SAFETY  DATA  SHEET  FOR 
2-BUTANONE 

I.  SUBSTANCE  IDENTIFICATION 

A.  SUBSTANCE:  2-butanone 

B.  PERMISSIBLE  EXPOSURE:  200  parts 
of  2-butanone  per  million  parts  of  air  (ppm) 
or  590  milligrams  of  2-butanone  per  cubic 
meter  of  air  (mg/cu  m)  averaged  over  an 
eight-hour  work  shift. 

C.  APPEARANCE  AND  ODOR:  Color¬ 
less  liquid  with  a  fragrant,  mlntllke,  mod¬ 
erately  sharp  odor. 

n.  HEALTH  HAZARD  DATA 

A.  Ways  In  Which  the  Chemical  Affects 
Your  Body:  2-Butanone  can  afject  your  body 
If  you  Inhale  it,  swallow  It,  or  If  It  comes 
contact  with  your  skin  or  eyes. 
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B.  Effects  of  Exposure:  1.  Short-Term  Ex¬ 
posure:  2-Butanone  may  cause  Irritation  of 
the  eyes,  nose,  and  throat,  headache,  dizzi¬ 
ness,  upset  stomach,  vomiting  and  uncon¬ 
sciousness. 

2.  Long-Term  Exposure:  Prolonged  or  re¬ 
peated  exposure  to  liquid  2-butanone  may 
cause  drying  and  Irritation  of  the  skin. 

3.  Reporting  Signs  and  Symptoms:  You 
should  Inform  your  employer  If  you  de¬ 
velop  any  of  the  above  signs  or  symptoms 
and  suspect  they  are  associated  with  2-buta¬ 
none  exposure. 

m.  EMERGENCY  FIRST  AID  PROCE¬ 
DURES 

A.  Eye  Exposure:  If  2-butanone  gets  Into 
your  eyes,  wash  your  eyes  Immediately  with 
large  amounts  of  water,  lifting  the  lower  and 
upper  lids  occasionally.  If  Irritation  persists, 
get  medical  attention.  Contact  lenses  should 
not  be  worn  when  working  with  this 
chemical. 

B.  Skin  Exposure:  If  2-butanone  gets  on 
your  skin,  promptly  wash  the  skin  using 
soap  or  mild  detergent.  If  2-butanone  soaks 
through  your  clothing,  remove  the  clothing 
Immediately  and  wash  the  skin  using  soap 
or  mild  detergent.  If  Irritation  persists  get 
medical  attention. 

C.  Breathing:  If  you  or  any  other  person 
breathes  In  large  amounts  of  2-butanone, 
move  the  exposed  person  to  fresh  air  at  once. 
If  breathing  has  stopped,  perform  artificial 
respiration.  Keep  the  affected  person  warm 
and  at  rest.  Get  medical  attention  Immedi¬ 
ately. 

D.  Swallowing:  When  2-butanone  has  been 
swallowed  get  medical  attention  Immedi¬ 
ately.  If  medical  attention  Is  not  Immedi¬ 
ately  available  get  the  affected  person  to 
vomit  by  having  him  touch  the  back  of  the 
throat  with  his  finger  or  by  giving  him  large 
amounts  (one  pint  or  more)  of  warm  salt 
water  (two  tablespoons  of  salt  per  pint  of 
water).  Do  not  make  an  unconscious  person 
vomit. 

E.  Rescue:  Move  affected  person  from  the 
hazardous  exposure.  If  the  exposed  person 
has  been  overcome,  notify  someone  else  and 
put  Into  effect  the  established  emergency 
rescue  procedures.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises. 

IV.  RESPIRATORS  AND  PROTECTIVE 
CLOTHING 

A.  RESPIRATORS:  Respirators  are  not  the 
best  way  to  control  exposure  to  2-butanone. 
You  can  only  be  required  to  wear  them  for 
routine  use  If  your  employer  Is  In  the  process 
of  Installing  controls  or  control  measures 
prove  Inadequate.  You  may  be  required  to 
wear  respirators  for  nonroutine  activities  or 
in  emergencies.  If  respirators  are  worn,  they 
must  have  a  Mining  Enforcement  and  Safety 
Administration  (MESA)  or  National  Insti¬ 
tute  for  Occupational  Safety  and  Health 
(NIOSH)  approval  label.  (Older  respirators 
may  have  a  Bureau  of  Mines  approval  label.) 
For  effective  protection,  respirators  must  fit 
your  face  and  head  snugly.  Respirators 
should  not  be  loosened  or  removed  In  work 
situations  where  their  use  Is  required.  If 
you  can  smell  2-butanone  while  wearing  a 
respirator,  the  respirator  Is  not  working  cor¬ 
rectly;  go  Immediately  to  fresh  air.  If  you 
experience  difficulty  breathing  while  wearing 
a  respirator,  tell  your  employer. 

B.  PROTECTIVE  CLOTHING:  You  must 
wear  Impervious  clothing,  gloves,  face  shield, 
or  other  appropriate  protective  clothing  to 
prevent  repeated  or  prolonged  skin  contact 
with  liquid  2-butanone. 

C.  EYE  PROTECTION:  You  must  wear 
splash-proof  safety  goggles  where  eye  con¬ 
tact  with  liquid  2-butanone  may  occur. 

V.  PRECAUTIONS  FOR  SAFE  USE,  HAN¬ 
DLING,  AND  STORAGE 


2-Butanone  Is  a  flammable  liquid  and  Its 
vapors  can  easily  form  explosive  mixtures  In 
air.  It  must  be  stored  in  tightly  closed  con¬ 
tainers,  In  a  cool,  well-ventilated  area  away 
from  ignition  sources  and  strong  oxidizing 
agents.  Sources  of  Ignition  such  as  smoking 
and  open  flames  are  prohibited  wherever  2- 
butanone  Is  handled,  used,  or  stored  In  a 
manner  that  could  create  a  potential  fire  or 
explosion  hazard.  You  must  use  non-sparking 
tools  when  opening  or  closing  metal  contain¬ 
ers  of  2-butanone  and  containers  must  be 
bonded  and  grounded  when  pouring  or 
transferring  liquid  2-butanone.  You  must 
promptly  wash  or  shower  using  soap  or  mild 
detergent  to  remove  any  2-butanone  from 
your  skin.  You  must  Immediately  remove  any 
clothing  that  becomes  wet  with  liquid  2- 
butanone  and  this  clothing  must  not  be 
reworn  until  the  2-butanone  has  been  re¬ 
moved  from  the  clothing.  Fire  extinguishers, 
where  provided,  must  be  readily  available 
and  you  should  know  where  they  are  and  how 
to  operate  them.  Ask  your  supervisor  where 
2-butanone  is  used  in  your  work  area  and 
for  any  additional  safety  and  health  rules. 

VI.  EMPLOYEE  MEDICAL  AND  EX¬ 
POSURE  RECORDS. 

Your  employer  Is  required  to  retain  records 
of  exposure  measurement  for  one  year  or 
until  replaced  by  a  more  recent  record  and 
medical  records  for  the  length  of  the  em¬ 
ployment.  You  may  wish  to  request  that 
copies  of  these  records  be  made  available  to 
your  personal  physician. 

Appendix  B 

SUBSTANCE  TECHNICAL  GUIDELINES  FOR 
2-BUTANONE  (MEK) 

I.  PHYSICAL  AND  CHEMICAL  DATA 

A.  Substance  Identification 

1.  Synonyms:  Methyl  Ethyl  Ketone  (MEK), 
Ethyl  Methyl  Ketone 

2.  Formula:  CH3COCH2CH3 

B.  Physical  Data 

1.  Bolling  Point  (760  nun  hg) :  79.6  C  (176 
P) 

2.  Specific  Gravity  (water  =1):  0.806 

3.  Vapor  Density  (air  =1):  2.6 

4.  Melting  Point:  -86.3  C  (-122.8  F) 

5.  Vapor  Pressure  @  20  C  (68  F) :  70  mm 
Hg 

6.  Solubility  In  Water,  •%  by  weight  <a  20  C 
(68  F) :  27.1 

7.  Evaporation  Rate  (Butyl  Acetate  =  1) : 
6.7 

8.  Appearance  and  Odor:  clear  and  color¬ 
less  liquid  with  fragrant,  mlntllke,  moderate¬ 
ly  sharp  odor 

II.  FIRE,  EXPLOSION  AND  REACTIVITY 
HAZARD  DATA 

A.  Fire.  1.  Flash  Point:  -6.1  C  (21  F) 
(closed  cup) 

2.  Autolgnitlon  Temperature:  615.5  C 
(959  F) 

3.  Flammable  Limits  In  Air,  %  by  volume: 
Lower  1.8%;  Upper:  10  %. 

4.  Extinguishing  media:  carbon  dioxide, 
dry  chemical,  or  alcohol  foam 

6.  Special  Ftre-flghtlng  Procedures:  Do  not 
use  solid  stream  of  water  since  the  stream 
will  scatter  and  spread  the  fire.  Use  water 
spray  to  cool  containers  exposed  to  a  fire. 

6.  Unusual  Fire  and  Explosion  Hazards:  2- 
Butanone  Is  a  flammable  liquid.  Its  vapors 
can  easily  form  explosive  mixtures  In  air 
All  Ignition  sources  must  be  controlled  when 
2-butanone  is  used,  handled,  and  stored  In  a 
manner  that  could  create  a  potential  fire 
or  explosion  hazard.  2-Butanone  vapors  are 
heavier  than  air;  thus  the  vapors  may  travel 
along  the  ground  and  be  Ignited  by  open 
flames  or  sparks  at  locations  remote  from 
the  site  at  which  the  2-butanone  Is  handled. 

7.  For  the  purpose  of  conforming  to  the 
requirements  of  29  CFR  1910.106,  2-butanone 
Is  classified  as  a  class  IB  flammable  liquid. 
For  example  4600  ppm,  one  fourth  of  the 


lower  flammable  limit,  is  one  situation  In 
which  2-butanone  Is  considered  to  be  a  po¬ 
tential  fire  and  explosion  hazard. 

8.  For  the  purpose  of  complying  with  29 
CFR  1910.309,  the  classification  of  hazardous 
locations  as  described  In  Article  500  of  the 
National  Electrical  Code  for  2-butanone  shall 
be  Class  I,  Group  D. 

B.  Reactivity.  1.  Conditions  contributing 
to  Instability:  Heat. 

2.  Incompatibility:  Contact  with  strong 
oxidizing  agents  may  cause  fire  and  explo¬ 
sion. 

3.  Hazardous  decomposition  products: 
Toxic  gases  and  vapors  (such  as  carbon 
monoxide)  may  be  released  In  a  fire  in¬ 
volving  2-butanone. 

4.  Special  Precautions:  2-Butanone  will 
attack  and  dissolve  many  forms  of  plastics, 
resins,  and  rubber. 

III.  SPILL,  LEAK  AND  DISPOSAL  PROCE¬ 
DURES 

A.  If  2-butanone  Is  spilled  or  leaked,  the 
following  steps  should  be  taken: 

1.  Remove  all  Ignition  sources. 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels.  Evaporate  In  a  safe  place  (such  as  a 
fume  hood)  and  bum  the  paper.  Large  quan¬ 
tities  can  be  collected  and  atomized  In  a 
suitable  combustion  chamber,  or  absorbed  on 
vermlculite,  dry  sand,  earth,  or  similar  ma¬ 
terial  and  disposed  of  In  a  sanitary  landfill. 
2-Butanone  may  not  be  allowed  to  enter  a 
confined  space,  such  as  a  sewer,  because  of 
the  possibility  of  an  explosion. 

B.  Persons  not  wearing  protective  equip¬ 
ment  should  be  restricted  from  areas  of 
spills  or  leaks  until  cleanup  has  been  com¬ 
pleted. 

C.  Waste  Disposal  Methods: 

2-Butanone  may  be  disposed  of: 

1.  By  atomizing  In  a  suitable  combustion 
chamber. 

2.  By  absorbing  It  In  vermlculite,  dry  sand, 
earth,  or  similar  material  and  disposing  In  a 
sanitary  landfill. 

IV.  MONITORING  AND  MEASUREMENT 
PROCEDURES 

A. .  EXPOSURE  ABOVE  THE  ACTION 
LEVEL :  Measurements  taken  for  the  purpose 
of  determining  employee  exposure  under  this 
section  are  best  taken  in  a  fashion  such  that 
the  average  8-hour  exposure  may  be  deter¬ 
mined  from  a  single  8-hour  sample  or  two  4- 
hour  samples.  Air  samples  should  be  taken 
In  the  employee’s  breathing  zone  (air  that 
would  most  nearly  represent  that  Inhaled  by 
the  employee).  Sampling  and  analyses  may 
be  performed  by  calibrated  instruments  such 
as  detector  tubes  certified  by  NIOSH  under 
42  CFR  Part  84,  portable  direct-reading  In¬ 
struments,  gas  and  vapor  adsorption  tubes 
with  subsequent  chemical  analyses,  or  do¬ 
simeters.  The  method  of  measurement  must 
determine  the  concentration  of  2-butanone 
to  plus  or  minus  35%. 

B.  EXPOSURE  ABOVE  THE  PERMISSIBLE 
EXPOSURE :  The  monitoring  under  this  sec¬ 
tion  should  be  essentially  the  same  as  de¬ 
scribed  under  paragraph  (IV)  (A) .  The  meth¬ 
od  of  measurement  must  determine  the  con¬ 
centration  of  2-butanone  to  plus  or  minus 
25%. 

C.  Methods  meeting  these  accuracy  re¬ 
quirements  are  available  from  NIOSH. 

D.  Since  many  of  the  duties  relating  to  em¬ 
ployee  protection  are  dependent  on  the  re¬ 
sults  of  monitoring  and  measuring  proce¬ 
dures,  employers  should  assure  that  the  eval¬ 
uation  of  employee  exposures  is  performed  by 
a  competent  Industrial  hygienist  or  other 
technically  qualified  person. 

V.  MISCELLANEOUS  PRECAUTIONS 

A.  High  exposures  to  2-butanone  can  oc¬ 
cur  when  transferring  the  liquid  from  one 
container  to  another. 
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B.  Non-sparking  tools  must  be  used  to  open 
and  close  metal  2-butanone  containers  which 
must  then  be  effectively  grounded  and 
bonded  prior  to  pouring. 

C.  Store  2-butanone  In  tightly  Closed  con¬ 
tainers  In  a  cool,  well -ventilated  area  away 
from  Ignition  sources  and  strong  oxidizing 
agents. 

D.  Employers  must  advise  employees  of  all 
areas  and  operations  in  which  exposures  to 
2-butanone  could  occur. 

VI.  COMMON  OPERATIONS 

Some  common  operations  In  which  ex¬ 
posure  to  2-butanone  Is  likely  to  occur  are 
during  Its  use  as  a  solvent  for  plastics,  gums, 
resins,  lacquers,  varnishes,  and  waxes.  It  Is 
also  used  in  the  manufacture  of  pharmaceu¬ 
ticals,  cosmetics,  and  synthetic  rubber. 

Appendix  C 

MEDICAL  SURVEILLANCE  GUIDELINES 

I.  ROUTE  OP  ENTRY 

Inhalation;  insignificant  skin  absorption 

n.  TOXICOLOGY 

There  is  some  local  Irritation  of  tissues  by 
the  solvent  effect  of  2-butanone  on  lipids, 
and  central  nervous  system  depression  may 
occur  on  exposure  to  high  concentrations 
producing  narcosis.  Effects  may  be  more  pro¬ 
nounced  In  unacclimated  Individuals.  No 
chronic  systemic  effects  reported. 

HI.  SIGNS  AND  SYMPTOMS 

Irritation  of  eyes  and  mucous  membranes 
of  upper  respiratory  tract;  headache.  Exesslve 
skin  contact  may  produce  a  dermatitis.  Nar¬ 
cosis  leading  to  coma  may  occur  at  sustained 
high  levels. 

IV.  SPECIAL  TESTS 

None  in  common  usage. 

V.  TREATMENT 

None  specific.  Remove  from  exposure,  give 
artificial  resuscitation  If  Indicated,  and  wash 
eyes  and  contaminated  skin.  Recovery  Is 
usually  rapid  and  complete. 

VI.  SURVEILLANCE  AND  PREVENTIVE 
CONSIDERATIONS 

A.  General.  Most  reported  effects  of  2- 
butanone  are  caused  by  its  Irritant  proper¬ 
ties.  It  Is  Important  that  the  physician  be¬ 
come  familiar  with  the  operating  conditions 
In  which  exposure  to  2-butanone  occurs. 
Those  with  skin  disease  may  not  tolerate  the 
wearing  of  protective  clothing  and  those 
with  chronic  respiratory  disease  may  not 
tolerate  the  wearing  of  negative  pressure 
respirators. 

B.  Preplacement.  Routine  medical  histories 
and  physical  examinations  are  not  required. 
However  the  employer  must  screen  employ¬ 
ees  for  history  of  oertaln  medical  conditions 
(listed  below)  which  might  place  the  em¬ 
ployee  at  Increased  risk  from  exposure.  Only 
those  giving  a  positive  history  of  these  condi¬ 
tions  must  be  referred  for  further  medical 
examinations. 

1.  Renal  disease — Although  2-butanone  Is 
not  known  as  a  kidney  toxin,  the  importance 
of  the  organ  In  the  elimination  of  toxic  sub¬ 
stances  and  metabolites  Justifies  special  con¬ 
sideration  in  those  with  possible  Impairment 
of  renal  function. 

2.  Chronic  respiratory  disease — In  persons 
with  Impaired  pulmonary  function,  espe¬ 
cially  those  with  obstructive  airway  diseases, 
the  breathing  of  2-butanone  might  cause 
exacerbation  of  symptoms  due  to  Irritant 
properties  or  psychic  reflex  bronchospasm. 

3.  Liver  disease — Although  2-butanone  Is 
not  known  as  a  liver  toxin  In  humans,  the 
importance  of  this  organ  in  the  biotrans- 
formation  and  detoxification  of  foreign  sub¬ 
stances  should  be  considered  before  exposing 
persons  with  Impaired  liver  function. 

*.  Skin  disease — 2-butanone  Is  a  defatting 
agent  and  can  cause  dermatitis  on  prolonged 
exposure.  Persons  with  preexisting  skin  dis¬ 


orders  may  be  more  susceptible  to  the  effects 
of  2-butanone. 

C.  Periodic  examinations.  Routine  periodic 
examinations  are  not  required.  However,  If 
the  employer  becomes  aware  of  an  employee 
with  the  above  listed  conditions,  he  must 
refer  such  employee  for  further  medical 
examination. 
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§  1910.93t  2-Pentanone. 

(a)  Definitions.  (1)  “Permissible  ex¬ 
posure”  means  exposure  of  employees  to 
airborne  concentrations  of  2-pentanone, 
not  in  excess  of  200  parts  per  million 
(ppm)  or  700  miligrams  per  cubic  meter 
(mg/cu  m)  averaged  over  an  eight-hour 
work  shift  (time  weighted  average),  as 
stated  in  §  1910.93,  Table  G-l. 

(2)  “Action  level”  means  one  half  (%) 
of  the  permissible  exposure  for  2-penta¬ 
none. 

(b)  Exposure  determination  and  meas¬ 
urement.  (1)  Each  employer  who  has  a 
place  of  employment  in  which  2-penta¬ 
none  is  released  into  the  workplace  air 
shall  determine  if  any  employee  may  be 
exposed  to  airborne  concentrations  of 
2-pentanone  at  or  above  the  action  level. 
The  determination  shall  be  made  each 
time  there  is  a  change  in  production, 
process,  or  control  measures  which  could 
result  in  an  increase  in  airborne  con¬ 
centrations  of  2-pentanone. 

(2)  A  written  record  of  the  determi¬ 
nation  shall  be  made  and  shall  contain 
at  least  the  following  information: 

(1)  Any  information,  observation,  or 
calculations  which  may  indicate  employ¬ 
ee  exposure  to  2-pentanone; 

(ii)  Any  measurements  of  2-penta¬ 
none  taken; 

(ill)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  2-pentanone;  and 

(iv)  Date  of  determination,  work  be¬ 
ing  performed  at  the  time,  location  with¬ 
in  the  work  site,  name,  and  social  secu¬ 
rity  number  of  each  employee  con¬ 
sidered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  2- 
pentanone  at  or  above  the  action  level, 
the  exposure  of  the  employee  in  each 
work  operation  who  is  believed  to  have 
the  greatest  exposure  shall  be  measured. 
The  exposure  measurement  shall  be  rep¬ 
resentative  of  the  maximum  eight-hour 
time  weighted  average  exposure  of  the 
employee. 

(4)  If  the  exposure  measurement  taken 
pursuant  to  paragraph  (b)(3)  of  this 
section  reveals  employee  exposure  to  2- 
pentanone  at  or.  above  the  action  level, 
the  employer  shall : 

(i)  Identify  all  employees  who  may  be 
exposed  at  or  above  the  action  level;  and 

(ii)  Measure  the  exposure  of  the  em¬ 
ployees  so  identified. 


(5)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  exposed 
to  2-pentanone  at  or  shove  the  action 
level,  but  not  above  the  permissible  ex¬ 
posure,  the  exposure  of  that  employee 
shall  be  measured  at  least  every  two 
months. 

(6)  If  an  employee  exposure  measure¬ 
ment  reveals  an  employee  is  exposed  to 
2-pentanone  above  the  permissible  ex¬ 
posure,  the  employer  shall: 

(1)  Measure  the  exposure  of  the  em¬ 
ployee  so  exposed  monthly ; 

(ii)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 
found  to  be  exposed  to  2-pentanone 
above  the  permissible  exposure.  Hie  em¬ 
ployee  shall  also  be  notified  of  the  cor¬ 
rective  action  being  taken  to  reduce  the 
exposure  to  at  or  below  the  permissible 
exposure. 

(7)  If  two  consecutive  employee  ex¬ 
posure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  is 
exposed  to  2-pentanone  below  the  action 
level,  the  employer  may  terminate  meas¬ 
urement  for  the  employee. 

(8)  For  purposes  of  this  pargaraph 
employee  exposure  is  that  which  would 
occur  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  long  term  or  short 
term  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over  an 
eight-hour  work  shift  (see  Appendix 
B(IV)  of  this  section  for  suggested  meas¬ 
urement  methods). 

(2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level 
of  95  percent,  of  not  less  than  that  given 
in  Table  1. 

Table  1 

Required 

accuracy 

Concentration :  ( percent ) 

Above  permissible  exposure -  ±25 

At  or  below  the  permissible  exposure 
and  above  the  action  level -  ±35 

At  or  below  the  action  level _  ±50 

(d)  Compliance.  (1)  No  employee  shall 
be  exposed  to  2-pentanone  above  the  per¬ 
missible  exposure  as  defined  in  paragraph 
(a)  (1)  of  this  section. 

(2)  Employee  exposures  to  airborne 
concentrations  of  2-pentanone  shall  be 
controlled  to  at  or  below  the  permissible 
exposure  'by  engineering  and  work  prac¬ 
tice  controls:' 

(i)  Engineering  and  work  practice  con¬ 
trols  shall  be  instituted  to  reduce  ex¬ 
posures  to  at  or  below  the  permissible 
exposure,  except  to  the  extefit  that  such 
controls  are  not  feasible. 

(ii)  Wherever  feasible  engineering 
and  work  practice  controls  are  not  suffi¬ 
cient  to  reduce  exposures  to  at  or  below 
the  permissible  exposure,  they  shall 
nonetheless  be  used  to  reduce  exposure 
to  the  lowest  level  feasible  and  shall  be 
supplemented  by  respirators  in  accord¬ 
ance  with  paragraph  (d)(4)  of  this  sec¬ 
tion. 
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(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  to  control 
exposure,  measurements  which  demon¬ 
strate  system  effectiveness,  for  example, 
air  velocity,  static  pressure,  or  air  volume, 
shall  be  made  at  least  every  three 
months.  Measurements  of  system  effec¬ 
tiveness  shall  also  be  made  within  five 
days  of  any  change  in  production,  proc¬ 
ess,  or  control  which  might  result  in  an 
increase  in  airborne  concentrations  of 
2 -pen tan one. 

(ii)  In  the  design  of  open-surface  tank 
ventilation  for  the  purposes  of  9  1910.94 

(d),  operations  involving  2-pen tanone 
shall  be  classified  as  B-l  at  70  degrees  F. 

(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the 
use  of  respirators  except: 

(i)  During  the  time  period  necessary 
to  install  or  implement  engineering  or 
work  practice  controls:  or 

(ii)  In  work  situations  in  which  engi¬ 
neering  and  work  practice  controls  are 
technically  not  feasible;  or 

(ill)  To  supplement  engineering  and 
work  practice  controls  when  such  con¬ 
trols  fall  to  reduce  airborne  concentra¬ 
tions  of  2 -pen tanone  to  at  or  below  the 
permissible  exposure;  or 

(iv)  For  operations  which  require  res¬ 
pirator  use  for  not  longer  than  one  hour 
per  day  and  not  more  frequently  than 
one  day  per  week ;  or 

<v)  In  emergencies. 

(5)  Where  respirators  are  needed  and 
permitted  under  this  paragraph  to  reduce 
employee  exposure,  the  employer  shall 
select  and  provide  the  appropriate  res¬ 
pirator  from  Table  2  and  shall  ensure 
that  the  employee  uses  the  respirator 
provided. 

Table  2. — Respiratory  Protection  for  2- 
PenXanone 

Condition  vapor  Respiratory 

concentration :  protection 

1,000  p/m  or  less _  Chemical  cartridge 

respirator  with  an 
organic  vapor  car¬ 
tridge. 

Any  self-contained 

breathing  appara¬ 
tus. 

Any  supplied-alr 
respirator. 

5,000  p/m  or  less -  A  gas  mask  with  a 

chin-style  organic 
vapor  canister. 

A  gas  mask  with  a 
front-  or  back- 
mounted  organic 
vapor  canister. 

Any  supplied-alr 
respirator  with  a 
full  facepiece,  hel¬ 
met,  or  hood. 

Any  self-contained 
breathing  appara¬ 
tus  with  a  full 
facepiece. 

Greater  than  5,000  Self  -  contained 
p/m  or  entry  and  breathing  ap para- 

escape  from  un-  tus  with  a  full 

known  concentra-  facepiece  operated 

tions.  in  the  pressure - 

demand  (positive 
pressure)  mode. 

A  combination  res¬ 
pirator  which  in¬ 
cludes  a  type  C 


Condition  vapor  Respiratory 

concentration :  protection 

supplied-alr  respi¬ 
rator  with  a  full 
facepiece  operated 
in  the  pressure- 
demand  (positive 
pressure)  or  con- 
,  tlnuous  flow  mode 
and  an  auxiliary 
self  -  contained 
breathing  appara¬ 
tus  operated  in 
the  pressure -de¬ 
mand  (positive 
pressure)  mode. 

Firefighting _  8elf  -  contained 

breathing  appara¬ 
tus  with  a  full 
facepiece  operated 
in  the  pressure- 
demand  (positive 
pressure)  mode. 

(6)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of  Mines) 
or  by  the  National  Institute  for  Occupa¬ 
tional  Safety  and  Health  under  the  pro¬ 
visions  of  30  CFR  Part  11. 

(7)  The  employer  shall  institute  a  res¬ 
piratory  protection  program  in  accord¬ 
ance  with  §  1910.134  (b) ,  (d) ,  (e)  and 
(f). 

(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  himself  with  the  infor¬ 
mation  contained  in  the  Substance  Tech¬ 
nical  Guidelines  (Appendix  B  of  this  sec¬ 
tion)  for  2-pentanone. 

(2)  For  the  purpose  of  compliance  with 
§  1910.309,  locations  classified  as  hazard¬ 
ous  locations  due  to  the  presence  of  2- 
pentanone  shall  be  Class  I,  Group  D. 

(3)  For  the  purpose  of  compliance  with 
9  1910.157,  2-pentanone  is  classified  as 
a  Class  B  fire  hazard. 

(4)  For  the  purpose  of  compliance  with 
9 1910.178,  locations  classified  as  hazard¬ 
ous  locations  due  to  the  presence  of  2- 
pentanone  shall  be  Class  I,  Group  D. 

(5)  For  the  purpose  of  compliance  with 
§  1910.106,  liquid  2-pentanone  is  classi¬ 
fied  as  a  Class  IB  flammable  liquid. 

(6)  Spray  finishing  operations  shall 
be  performed  in  accordance  with 
§9  1910.107  and  1910.94(c). 

(7)  Dip  tank  operations  shall  be  per¬ 
formed  in  accordance  with  §9  1910.108 
and  1910.94(d). 

(8)  Where  a  fan  is  located  in  duct¬ 
work  and  where  2-pentanone  is  present 
in  the  ductwork  in  concentrations  great¬ 
er  than  3750  ppm  (25  percent  of  the  low¬ 
er  flammable  limit) ,  the  fan  rotating  ele¬ 
ment  shall  be  of  nonsparking  material  or 
the  casing  shall  consist  of,  or  be  lined 
with,  nonsparking  material.  There  shall 
be  sufficient  clearance  between  the  fan 
rotating  element  and  the  fan  casing  so 
as  to  prevent  contact. 

(9)  Sources  of  ignition  such  as  smok¬ 
ing  or  open  flames  are  prohibited  where 
2-pentanone  presents  a  fire  or  explosion 
hazard. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing, 
gloves,  face  shields  (eight-inch  mini¬ 
mum)  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated  or 
prolonged  skin  contact  with  liquid  2-pen¬ 


tanone.  Face  shields  shall  comply  with 
9  1910.133(a)  (2),  (4).  (5),  and  (6). 

(2)  Employers  shall  ensure  that  non- 
impervious  clothing  which  becomes  con¬ 
taminated  with  2-pentanone  be  removed 
promptly  and  not  reworn  unitl  the  2- 
pentanone  is  removed  from  the  clothing. 

(3)  Employers  shall  ensure  that  cloth¬ 
ing  wet  with  2-pentanone  is  placed  in 
closed  containers  for  storage  until  it  can 
be  discarded  or  until  the  employer  pro¬ 
vides  for  the  removal  of  2-pentanone 
from  the  clothing.  If  the  clothing  is  to 
be  laundered  or  otherwise  cleaned  to 
remove  the  2-pentanone,  the  employer 
shall  inform  the  person  performing  the 
operation  of  the  hazardous  properties  of 
2-pentanone. 

(4)  Employers  shall  ensure  that  cloth¬ 
ing  which  becomes  wet  with  liquid  2- 
pen tanone  be  removed  immediately  and 
not  rewom  until  the  2-pentanone  is 
removed  from  the  clothing. 

(5)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  9  1910.133(a)  (2)-(a)  (6) 
where  liquid  2-pentanone  may  contact 
the  eyes. 

(g)  Spills  and  disposal.  (1)  In  the 
event  that  liquid  2-pentanone  is  spilled 
the  employer  shall  immediately  elimi¬ 
nate  potential  sources  of  ignition,  pro¬ 
vide  available  ventilation,  and  then  clean 
up  the  spill. 

.  (2)  Liquid  2-pentanone  shall  not  be 
allowed  to  enter  a  confined  space,  such 
as  a  sewer,  because  of  the  possibility  of 
an  explosion. 

(h)  Sanitation.  Employers  shall  ensure 
that  employees  whose  skin  becomes  con¬ 
taminated  with  2-pentanone  promptly 
wash  or  shower  to  remove  any  2-penta¬ 
none  from  the  skin. 

(i)  Training  and  information.  (1) 
Each  employer  who  has  a  workplace  in 
which  2-pentanone  is  present  shall  keep 
a  copy  of  this  regulation  with  Appendixes 
A,  B,  and  C  at  the  workplace.  This  mate¬ 
rial  shall  be  made  readily  available  to 
affected  employees. 

(2)  Each  employer  who  has  employees 
exposed  to  2-pentanone  above  the  action 
level  or  employees  who  have  skin  contact 
with  liquid  2-pentanone  or  employees 
who  work  where  2-pentanone  presents  a 
fire  or  explosion  hazard  shall  annually: 

(i)  Inform  affected  employees  of  the 
information  contained  in  the  Substance 
Safety  Data  Sheet  for  2-Pentanone  (Ap¬ 
pendix  A  of  this  section) ; 

(ii)  Advise  affected  employees  of  the 
signs  and  symptoms  of  exposure  to  2- 
pentanone; 

( iii )  Instruct  affected  employees  to  ad¬ 
vise  the  employer  of  the  development  of 
signs  or  symptoms  of  exposure  to  2- 
pentanone  which  are  listed  in  Appendix  A 
of  this  section; 

(iv)  Instruct  affected  employees  to  in¬ 
form  the  employer  if  they  develop  any  of 
the  medical  conditions  listed  in  para¬ 
graph  (j)  (2)  of  this  section;  and 

(v)  Provide  training  to  ensure  that 
employees  understand  the  precautions  of 
safe  use,  emergency  procedures,  and  the 
correct  use  of  protective  equipment  rela¬ 
tive  to  2-pentanone. 
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(J)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  medi¬ 
cal  procedures  shall  be  performed  by  or 
under  the  supervision  of  a  physician  at 
no  cost  to  the  employee. 

(2)  The  employer  shall  obtain  from 
each  employee  who  is  exposed,  or  will  be 
exposed,  to  liquid  2-pentanone  or  air¬ 
borne  concentrations  of  2-pentanone  at 
or  above  the  action  level,  without  regard 
to  the  use  of  respirators,  information  as 
to  whether  such  employee  has  a  history 
of  any  of  the  following  medical  condi¬ 
tions: 

(1)  Kidney  disease; 

<ii)  Liver  disease: 

(iii)  Chronic  respiratory  disease; 

(iv)  Skin  disease. 

(3)  The  employer  shall  provide  a 
medical  examination  for  the  employee  if : 

(i)  The  employee  provides  a  history  of 
any  of  the  medical  conditions  listed  in 
paragraph  (j)  (2)  of  this  section;  or 

(ii)  The  employee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 

(j)  (2)  of  this  section,  or  any  of  the  signs 
or  symptoms  of  exposure  to  2-pentanone 
which  are  listed  in  Appendix  A  which  the 
employee  suspects  are  caused  by  exposure 
to  2-pentanone. 

(4)  The  employer  shall  provide  to  the 
examining  physician  the  following  in¬ 
formation: 

(i)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B  and  C  for  2-pentanone; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his  expo¬ 
sure  to  2-pentanone; 

(iii)  A  description  of  any  personal  pro¬ 
tective  equipment  and  respirators  re¬ 
quired  to  be  used ; 

(iv)  The  results  of  any  measurement 
which  may  indicate  the  affected  employ¬ 
ee’s  exposure; 

(v)  The  affected  employee’s  antici¬ 
pated  exposure  level;  and 

(vi)  Upon  request  of  the  physician, 
any  available  information  from  previous 
medical  examinations  of  the  affected 
employee. 

(5)  Where  a  medical  examination  is 
required  by  paragraph  (j)  (3)  of  this  sec¬ 
tion,  following  such  examination  the  em¬ 
ployer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
conforms  with  paragraph  (j)  (6)  of  this 
section. 

(6)  (i)  The  physician’s  written  opinion 
shall  be  a  signed  statement  by  the  exam¬ 
ining  physician  specifically  stating : 

(A)  Whether  the  employee  has  any 
detected  medical  condition  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  2-pentanone  or 
would  directly  or  indirectly  aggravate 
any  detected  medical  condition; 

(B)  Any  recommended  limitations 
upon  the  employee's  exposure  to  2-pen¬ 
tanone,  including  limitations  upon  the 
use  of  personal  protective  equipment 
and  respirators; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  further 
medical  examination  or  treatment. 


(ii)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
2-pentanone. 

(iii)  Hie  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
liquid  2-pentanone  or  airborne  concen¬ 
trations  of  2-pentanone  in  such  a  way  as 
would  put  the  employee  at  Increased  risk 
of  material  impairment  of  his  health 
from  such  exposure.  This  determination 
may  be  based  on  the  physician’s  written 
opinion. 

(8)  The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  through  exposure  to 
2-pentanone. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ployer  shall  inform  the  employee  of  the 
possible  health  consequences  of  such  re¬ 
fusal  and  obtain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  understands  the  risk  involved  by 
refusal  to  be  examined. 

(10)  No  medical  procedure  which 
would  be  performed  pursuant  to  this 
section  need  be  performed  if  records  of  a 
previous  such  procedure  performed 
within  the  past  six  months  are  accept¬ 
able  to  the  examining  physician. 

(k)  Recordkeeping. — (1)  Exposure  de¬ 
termination.  (i)  The  employer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)  (1)  of  this  section. 

(11)  The  record  shall  include  the  writ¬ 
ten  determination  required  in  paragraph 
(b)  (2)  of  this  section. 

(iii)  .This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements,  (i)  The 
employer  shall  keep  an  accurate  record 
of  all  measurements  taken  to  determine 
employee  exposure  to  2-pentanone. 

(ii)  TCiis  record  shall  include; 

(A)  The  date  of  measurement; 

(B)  Operations  involving  exposure  to 
2-pentanone  which  are  being  monitored; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  number,  and 
exposure  of  the  employee  monitored. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an  en¬ 
gineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the 
measurements  demonstrating  the  effec¬ 
tiveness  of  such  ventilation  required  by 
paragraph  (d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  measurement; 

(B)  Type  of  measurement  taken;  and 

(C)  Result  of  measurement. 

(iii)  These  records  shall  be  main¬ 
tained  for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  The  employer  shall  keep  an 


accurate  record  of  all  employee  training 
and  information  required  by  paragraph 

(i)  of  this  section. 

(11)  This  record  shall  include: 

(A)  Date  of  training; 

(B)  Name  and  social  security  number 
of  employee  trained;  and 

(C)  Content  or  scope  of  training 
provided. 

(ill)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (j)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragraph  (j)  (2)  of  this 
section; 

(B)  Any  employee  medical  complaints 
relative  to  exposure  to  2-pentanone; 

(C)  A  copy  of  information  provided  to 
the  physician  pursuant  to  paragraph 

(j)  (4)  (ii),  (iii).  (iv),  (v),  and  (vi)  of 
this  section; 

(D)  Physician’s  written  opinion;  and 

(E)  A  signed  statement  of  any  refusal 
to  be  examined. 

(iii)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(6)  Access  to  records,  (i)  All  records 
required'  to  be  maintained  by  this  sec¬ 
tion  shall  be  made  available  upon  request 
to  authorized  representatives  of  the  As¬ 
sistant  Secretary  of  Labor  for  Occupa¬ 
tional  Safety  and  Health  and  the  Direc¬ 
tor  of  the  National  Institute  for  Occupa¬ 
tional  Safety  and  Health. 

(ii)  Employee  exposure  determination 
and  exposure  measurement  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  to  employees  and 
former  employees  and  their  designated 
representatives. 

(iii)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  written 
request  to  a  physician  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  The  employer  shall  give  af¬ 
fected  employees  or  their  represent¬ 
atives  an  opportunity  to  observe  any 
measurement  of  employee  exposure  to 
2-pentanone  which  is  conducted  pur¬ 
suant  to  this  section. 

(2)  When  observation  of  measure¬ 
ment  of  employee  exposure  to  2-penta¬ 
none  requires  entry  into  an  area  where 
the  use  of  personal  protective  devices,  in¬ 
cluding  respirators,  is  required,  the  ob¬ 
server  shall  be  provided  with  and  re¬ 
quired  to  use  such  equipment  and  com¬ 
ply  with  all  other  applicable  safety  pro¬ 
cedures. 

(3)  Without  interfering  with  the 
measurement,  observers  shall  be  entitled 
to; 

(i)  Receive  an  explanation  of  the 
measurement  procedure; 

(ii)  Visually  observe  all  steps  related 
to  the  measurement  of  airborne  2-penta- 
none  that  are  being  performed  at  the 
place  of  exposure;  and 

(iii)  Record  the  results  obtained. 
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Note:  The  Information  contained  In  the 
following  appendixes  tp  j  l#10.93t  Is  advisory 
In  nature  and  Is  not  Intended,  by  Itself,  to 
create  any  additional  obligations  not  other¬ 
wise  imposed  or  detract  from  any  existing 
obligation.  tuvtr 

Appendix  A 

SUBSTANCE  SAFETY  DATA  SHEET  FOR 
2 -PENT  A  NONE 

1.  SUBSTANCE  IDENTIFICATION 

A.  SUBSTANCE:  2-pentanone. 

B.  PERMISSIBLE  EXPOSURE:  200  parts 
of  2-pentanone  per  million  parts  of  air 
(ppm)  or  700  milligrams  of  2-pentanone  per 
cubic  meter  of  air  (mg/cu  m)  averaged  over 
an  eight-hour  work  shift. 

C.  APPEARANCE  AND  ODOR:  Colorless 
liquid  with  a  characteristic  ketone  odor. 

II.  HEALTH  HAZARD  DATA 

A  Ways  in  Whtlch  the  Chemical  Affects 
Your  Body:  2-Pentanone  can  affect  your 
body  If  you  Inhale  It,  swallow  It,  or  It  comes 
In  contact  with  your  skin  or  e  yes. 

B.  Effects  of  Exposure:  1.  Short-Term  Ex¬ 
posure:  2-pentanone  may  cause  Irritation  of 
the  eyes  and  nose.  The  exposed  person  may 
become  drowsy  and  lose  consciousness. 

2.  Long-Term  Exposure:  Prolonged  or  re¬ 
peated  exposure  of  the  skin  to  liquid  2- 
pentanone  may  cause  a  rash. 

3.  Reporting  Signs  and  Synkptoms:  You 
should  Inform  your  employer  If  you  develop 
any  signs  or  symptoms  and  suspect  they  are 
associated  with  2-pentanone  exposure. 

III.  EMERGENCY  FIRST  AID  PROCE¬ 
DURES 

A.  Eye  Exposure:  If  2-pentanone  gets  Into 
your  eyes,  wash  your  eyes  Immediately  with 
large  amounts  of  water,  lifting  the  lower  and 
upper  lids  occasionally.  If  Irritation  persists, 
get  medical  attention.  Contact  lenses  should 
not  be  worn  when  working  with  this 
chemical. 

B.  Skin  Exposure:  If  2-pentanone  gets  on 
your  skin,  promptly  wash  the  contaminated 
skin  using  soap  or  mild  detergent.  If  2-penta- 
none  soaks  through  your  clothing,  remove 
the  clothing  Immediately  and  wash  the  skin 
using  soap  or  mild  detergent.  If  Irritation 
persists  get  medical  attention. 

C.  Breathing:  If  you  or  any  other  person 
breathes  In  large  amounts  of  2-pentanone, 
move  the  exposed  person  to  fresh  air  at  once. 
If  breathing  has  stopped,  perform  artificial 
respiration.  Keep  the  affected  person  warm 
and  at  rest.  Get  medical  attention  immedi¬ 
ately. 

D.  Swallowing:  When  2-pentanone  has 
been  swallowed,  do  not  cause  vomiting.  Get 
medical  attention  Immediately. 

E.  Rescue:  Move  affected  person  from  the 
hazardous  exposure.  If  the  exposed  person 
has  been  overcome,  notify  someone  else  and 
put  into  effect  the  established  emergency  res¬ 
cue  procedures.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises. 

IV.  RESPIRATORS  AND  PROTECTIVE 
CLOTHING 

A.  RESPIRATORS:  Respirators  are  not  the 
best  way  to  control  exposure  to  2-pentanone. 
You  can  only  be  required  to  wear  them  for 
routine  use  If  your  employer  Is  In  the  process 
of  Installing  controls  or  control  measures 
prove  Inadequate.  You  may  be  required  to 
wear  respirators  for  non-routine  activities  or 
in  emergencies.  If  respirators  are  worn,  they 
must  have  a  Mining  Enforcement  and  Safety 
Administration  (MESA)  or  National  Institute 
for  Occupational  Safety  and  Health  (NIOSH) 
approval  label.  (Older  respirators  may  have  a 
Bureau  of  Mines  approval  label.)  For  effective 
protection,  respirators  must  fit  your  face 
and  head  snugly.  Respirators  should  not  be 
loosened  or  removed  In  work  situations  where 


their  use  Is  required.  If  you  can  smell  2- 
pentanone  while  wearing  a  respirator,  the 
respirator  Is  not  working  correctly;  go  Im¬ 
mediately  to  fresh  air.  If  you  experience 
difficulty  breathing  while  wearing  a  respira¬ 
tor,  tell  your  employer. 

B.  PROTECTIVE  CLOTHING:  You  must 
wear  Impervious  clothing,  gloves,  face  shield, 
or  other  appropriate  protective  clothing  to 
prevent  repeated  or  prolonged  skin  contact 
with  liquid  2-pentanone. 

C.  EYE  PROTECTION:  You  must  wear 
splash-proof  safety  goggles  where  eye  contact 
with  liquid  2-pentanone  may  occur. 

V.  PRECAUTIONS  FOR  SAFE  USE,  HAN¬ 
DLING,  AND  STORAGE 

2-Pentanone  Is  a  flammable  liquid  and  Its 
vapors  can  easily  form  explosive  mixtures  In 
air.  It  must  be  stored  In  tightly  closed  con¬ 
tainers,  In  a  cool,  well-ventilated  area  away 
from  Ignition  sources  and  strong  oxidizing 
agents.  Sources  of  Ignition  such  as  smoking 
and  open  flames  are  prohibited  wherever  2- 
pentanone  Is  handled,  used,  or  stored  In  a 
manner  that  could  create  a  potential  fire  or 
explosion  hazard.  You  must  use  non-spark¬ 
ing  tools  when  opening  or  closing  metal 
containers  of  2-pentanone  and  containers 
must  be  bonded  and  grounded  when  pouring 
or  transferring  liquid  2-pentanone.  If  your 
skin  becomes  contaminated  with  2-penta¬ 
none,  you  must  promptly  wash  or  shower 
using  soap  or  mild  detergent  to  remove  any 
2-pentanone  from  your  skin.  You  must  Im¬ 
mediately  remove  any  clothing  that  becomes 
wet  with  liquid  2-pentanone  and  this  cloth¬ 
ing  must  not  be  reworn  until  the  2-pentanone 
has  been  removed  from  the  clothing.  Fire 
extinguishers,  where  provided,  must  be  read¬ 
ily  available  and  you  should  know  where  they 
are  and  how  to  operate  them.  Ask  your  super¬ 
visor  where  2-pentanone  Is  used  In  your  work 
area  and  for  any  additional  safety  and  health 
rules. 

VI.  EMPLOYEE  MEDICAL  AND  EXPOSURE 
RECORDS. 

Your  employer  Is  required  to  retain  records 
of  exposure  measurement  for  one  year  or 
until  replaced  by  a  more  recent  record  and 
medical  records  for  the  length  of  the  em¬ 
ployment.  You  may  wish  to  request  that 
copies  of  these  records  be  made  available 
to  your  personal  physician. 

Appendix  B 

SUBSTANCE  TECHNICAL  GUIDELINES  FOR 
2-PENTANONE 

PHYSICAL  AND  CHEMICAL  DATA 

A.  Substance  Identification 

1.  Synonyms:  Methyl  propyl  ketone;  ethyl 
acetone;  MPK 

2.  Formula:  CH3COC3H7 

B.  Physical  Data 

1.  Boiling  Point  (760  mm  HO) :  102.3  C 
(216  F) 

2.  Specific  gravity  ( water  =  1) :  0.8 

3.  Vapor  density  (alr=l):  3.0 

4.  Melting  point:  -77.6C  (  —  108F) 

5.  Vapor  pressure  at  20  C  (68  F) :  27  mm 
HG 

6.  Solubility  in  water,  percent  by  weight 
at  20  C  (68  F):  4.3 

7.  Evaporation  rate  (butyl  acetate— 1) : 
2.69 

8.  Appearance  and  odor:  Colorless  liquid 
with  a  characteristic  ketone  odor. 

II.  FIRE.  EXPLOSION  AND  REACTIVITY 
HAZARD  DATA 

A.  Fire.  1.  Flash  point:  7.2  C  (45  F)  (closed 
cup) 

2.  Autolgnitlon  temperature:  505  C  (941 
F) 

3.  Flammable  limits  In  air,  percent  by 
volume:  Lower:  1.5;  Upper:  8.2 

4.  Extinguishing  media:  Carbon  dioxide, 
dry  chemical  or  alcohol  foam. 


5.  Special  fire  fighting  procedures:  Do  not 
use  solid  stream  of  water  since  the  stream 
will  scatter  and  spread  the  fire.  Use  water 
spray  to  cool  containers  exposed  to  a  fire. 

6.  Unusual  fire  and  explosion  hazards: 
2-pentanone  Is  a  flammable  liquid.  Its  vapors 
can  easily  form  explosive  mixtures  In  air.  All 
Ignition  sources  must  be  controlled  when 
2-pentanone  Is  used,  handled,  and  stored  In 
a  manner  that  could  create  a  potential  fire 
or  explosion  hazard.  2-pentanone  vapors  are 
heavier  than  air;  thus  the  vapors  may  travel 
along  the  ground  and  be  Ignited  by  open 
flames  or  sparks  at  locations  remote  from 
the  site  at  which  the  2-pentanone  Is  handled. 

7.  For  the  purpose  of  conforming  to  the  re¬ 
quirements  of  29  CFR  1910.106,  2-pentanone 
Is  classified  as  a  Class  IB  flammable  liquid. 
For  example,  3750  ppm,  one  fourth  of  the 
lower  flammable  limit.  Is  one  situation  In 
which  2-pentanone  Is  considered  a  potential 
fire  and  explosion  hazard. 

8.  For  the  purpose  of  complying  with  29 
CFR  1910.309,  the  classification  of  hazardous 
locations  as  described  In  Article  600  of  the 
National  Electrical  Code  for  2-pentanone 
shall  be  Class  I,  Group  D. 

B.  Reactivity.  1.  Conditions  contributing  to 
Instability:  Heat. 

2.  Incompatibilities:  Contact  with  strong 
oxidizing  agents  may  cause  fire  and  explosion. 

3.  Hazardous  Decomposition  Products: 
Toxic  gases  and  vapors  (such  as  carbon 
monoxide)  may  be  released  In  a  fire  In¬ 
volving  2-pentanone. 

4.  Special  Precautions:  2-pentanone  at¬ 
tacks  many  plastics  and  rubbers. 

III.  SPILL.  LEAK  AND  DISPOSAL  PRO¬ 
CEDURES 

A.  If  2-pentanone  Is  spilled  or  leaked,  the 
following  steps  should  be  taken: 

1.  Remove  all  Ignition  sources. 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels.  Evaporate  In  a  safe  place  (such  as  a 
fume  hood)  and  burn  the  paper.  Large 
quantities  can  be  collected  and  atomized  in 
a  suitable  combustion  chamber,  or  absorbed 
on  vermlcullte,  dry  sand,  earth,  or  similar 
material  and  disposed  In  a  sanitary  landfill. 
2-Pentanone  may  not  be  allowed  to  enter  a 
confined  space,  such  as  a  sewer,  because  of 
the  possibility  of  an  explosion. 

B.  Persons  not  wearing  protective  equip¬ 
ment  should  be  restricted  from  areas  of  spills 
or  leaks  until  cleanup  has  been  completed. 

C.  Waste  Disposal  Methods: 

2-Pentanone  may  be  disposed  of: 

1.  By  atomizing  In  a  suitable,  combustion 
chamber. 

2.  By  absorbing  it  In  vermlcullte,  dry  sand, 
earth  or  similar  material  and  disposing  In  a 
sanitary  landfill. 

IV.  MONITORING  AND  MEASUREMENT 
PROCEDURES 

A.  EXPOSURE  ABOVE  THE  ACTION 
LEVEL :  Measurements  taken  for  the  purpose 
of  determining  employee  exposure  under  this 
section  are  best  taken  In  a  fashion  such 
that  the  average  8-hour  exposure  may  be 
determined  from  a  single  eight-hour  sample 
or  two  4-hour  samples.  Air  samples  should  be 
taken  In  the  employee’s  breathing  zone  (air 
that  would  most  nearly  represent  that  in¬ 
haled  by  the  employee).  Sampling  and  an¬ 
alyses  may  be  performed  by  calibrated  Instru¬ 
ments  such  as  detector  tubes  certified  by 
NIOSH  under  42  CFR  Part  84,  portable  direct- 
reading  Instruments,  gas  and  vapor  adsorp¬ 
tion  tubes  with  subsequent  chemical  an¬ 
alyses.  or  dosimeter.  The  method  of  measure¬ 
ment  must  determine  the  concentration  of 
2-pentanone  to  plus  or  minus  35%. 

B.  EXPOSURE  ABOVE  THE  PERMISSIBLE 
EXPOSURE:  The  monitoring  under  this  sec¬ 
tion  should  be  essentially  the  same  as  de¬ 
scribed  under  paragraph  (IV)  (A).  The 
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method  of  measurement  must  determine  the 
concentration  of  2-pentanone  to  plus  or 
minus  25%. 

C.  Methods  meeting  these  accuracy  re¬ 
quirements  are  available  from  NIOSH. 

D.  Since  many  of  the  duties  relating  to 
employee  protection  are  dependent  on  the 
results  of  monitoring  and  measuring  pro¬ 
cedures,  employers  should  assure  that  the 
evaluation  of  employee  exposures  is  per¬ 
formed  by  a  competent  Industrial  hygienist 
or  other  technically  qualified  person. 

V.  MISCELLANEOUS  PRECAUTIONS. 

A.  High  exposures  to  2-pentanone  can  oc¬ 
cur  when  transferring  the  liquid  from  one 
container  to  another. 

B.  Non-sparking  tools  must  be  used  to 
open  and  close  metal  2-pentanone  contain¬ 
ers  which  must  then  be  effectively  grounded 
and  bonded  prior  to  pouring. 

C.  Store  2-pentanone  in  tightly  closed  con¬ 
tainers  in  a  cool,  well-ventilated  area  away 
from  ignition  sources  and  strong  oxidizing 
agents. 

D.  Employers  must  advise  employees  of  all 
areas  and  operations  where  exposure  to  2- 
pentanone  could  occur. 

VI.  COMMON  OPERATIONS. 

Some  common  operations  in  which  ex¬ 
posure  to  2-pentanone  is  likely  to  occur  are 
during  its  use  as  a  solvent  for  inks,  varnishes, 
lacquers  and  coatings. 

Appendix  C 

MEDICAL  SURVEILLANCE  GUIDELINES 

I.  ROUTE  OP  ENTRY 

Inhalation;  insignificant  skin  absorption. 

n.  TOXICOLOGY. 

The  main  toxic  effect  of  overexposure  to  2- 
pentanone  is  Irritation  of  the  eyes,  skin,  and 
upper  respiratory  tract.  Removal  of  lipids 
and  irritation  of  the  skin  occurs  when  there 
is  prolonged  contact  or  repeated  exposure  to 
the  liquid.  Systemic  absorption  of  high  doses 
causes  central  nervous  system  depression. 
No  chronic  systemic  effects  are  reported. 

in.  SIGNS  AND  SYMPTOMS. 

Irritation  of  eyes  and  mucous  membranes 
of  upper  respiratory  tract;  headache;  exces¬ 
sive  skin  contact  may  produce  adermatltls. 
At  sustained  high  levels,  narcosis  leading  to 
coma  may  occur. 

IV.  SPECIAL  TESTS 

None  in  common  usage. 

V.  TREATMENT 

None  specific.  Remove  from  exposure,  give 
artificial  resuscitation  if  indicated,  and  wash 
eyes  and  contaminated  skin.  Recovery  is  us¬ 
ually  rapid  and  complete. 

VI.  SURVEILLANCE  AND  PREVENTIVE 
CONSIDERATIONS. 

A.  General.  Most  reported  effects  of  2- 
pentanone  are  caused  by  its  irritant  proper¬ 
ties.  It  is  Important  that  the  physician  be¬ 
come  familiar  with  the  operating  conditions 
in  which  exposure  to  2-pentanone  occurs. 
Those  with  skin  disease  may  not  tolerate  the 
wearing  of  protective  clothing  and  those  with 
chronic  respiratory  disease  may  not  tolerate 
the  wearing  of  negative  pressure  respirators. 

B.  Preplacement.  Routine  medical  histo¬ 
ries  and  physical  examinations  are  not  re¬ 
quired.  However,  the  employer  must  screen 
employees  for  history  of  certain  medical 
conditions  (listed  below)  which  might  place 
the  employee  at  increased  risk  from  2-pen¬ 
tanone  exposure.  Only  those  giving  a  posi¬ 
tive  history  of  these  conditions  must  be  re¬ 
ferred  for  further  medical  examinations. 

1.  Kidney  disease — Although  2-pentanone 
is  not  known  as  a  kidney  toxin,  the  impor¬ 
tance  of  the  organ  in  the  elimination  of 
toxic  substances  Justifies  special  considera¬ 
tion  in  those  with  possible  Impairment  of 
renal  function. 

2.  Chronic  respiratory  disease — In  persons 
with  Impaired  pulmonary  function,  espe¬ 


cially  those  with  obstructive  airway  diseases, 
the  breathing  of  2-pentanone  might  cause 
exacerbation  of  symptoms  due  to  its  irri¬ 
tant  properties  or  psychic  reflex  broncho- 
spasm. 

3.  Liver  disease — Although  2-pentanone  is 
not  known  as  a  liver  toxin  in  humans,  the 
importance  of  this  organ  in  the  blotransfor- 
matlon  and  detoxification  of  foreign  sub¬ 
stances  should  be  considered  before  expos¬ 
ing  persons  with  impaired  liver  functions. 

4.  Skin  disease — 2-Pentanone  is  a  de¬ 
fatting  agent  and  can  cause  dermatitis  on 
prolonged  exposure.  Persons  with  pre-existing 
skin  disorders  may  be  more  susceptible  to  the 
effects  of  2-pentanone. 

C.  Periodic  Examinations.  Routine  periodic 
examinations  are  not  required.  However,  if 
the  employer  becomes  aware  of  an  employee 
with  the  above-listed  conditions,  he  must 
refer  such  employees  for  further  medical 
examination. 

REFERENCES 

1.  Browning,  Ethel;  Toxicity  and  Metab¬ 
olism  of  Industrial  Solvents,  Elsevier  Pub¬ 
lishing  Company,  Amsterdam,  1965,  pp.  425- 
427. 

2.  Patty,  Prank  A.:  Industrial  Hygiene  and 
Toxicology,  Vol.  II.  Toxicology  (2d  ed.  re¬ 
vised),  Interscience  Publishers,  New  York, 
1963,  pp.  1734-1735. 

3.  American  Conference  of  Governmental 
Industrial  Hygienists,  Documentation  of  the 
Threshold  Limit  Values  (3d  ed.) ,  1971,  p.  700. 

§  1910.93u  Cyclohexanone. 

(a)  Definitions.  (1)  “Permissible  ex¬ 
posure”  means  exposure  of  employees  to 
airborne  concentrations  of  cyclohexa¬ 
none,  not  in  excess  of  50  parts  per  mil¬ 
lion  (ppm)  of  200  milligrams  per  cubic 
meter  (mg/cu  m)  averaged  over  an  eight- 
hour  work  shift  (time  weighted  average) , 
as  stated  in  8  1910.93,  Table  G-l. 

(2)  “Action  level”  means  one  half 
(%)  of  the  permissible  exposure  for 
cyclohexanone. 

(b)  Exposure  determination  and 
measurement.  (1)  Each  employer  who 
has  a  place  of  employment  in  which 
cyclohexanone  is  released  into  the  work¬ 
place  air  shall  determine  if  any  employee 
may  be  exposed  to  airborne  concentra¬ 
tions  of  cyclohexanone  at  or  above  the 
action  level.  The  determination  shall  be 
made  each  time  there  is  a  change  in  pro¬ 
duction,  process,  or  control  measures 
which  could  result  in  an  increase  in  air¬ 
borne  concentrations  of  cyclohexanone. 

(2)  A  written  record  of  the  determina¬ 
tion  shall  be  made  and  shall  contain  at 
least  the  following  information: 

(i)  Any  information,  observations,  or 
calculations  which  may  indicate  em¬ 
ployee  exposure  to  cyclohexanone: 

(ii)  Any  measurements  of  cyclohexa¬ 
none  taken; 

(iii)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  cyclohexanone:  and 

(iv)  Date  of  determination,  work  be¬ 
ing  performed  at  the  time,  location 
within  the  work  site,  name,  and  social 
security  number  of  each  employee  con¬ 
sidered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  cyclo¬ 
hexanone  at  or  above  the  action  level, 
the  exposure  of  the  employee  in  each 
work  operation  who  is  believed  to  have 
the  greatest  exposure  shall  be  measured. 


The  exposure  measurement  shall  be  rep¬ 
resentative  of  the  maximum  eight-hour 
time  weighted  average  exposure  of  the 
employee. 

(4)  If  the  exposure  measurement 
taken  pursuant  to  paragraph  (b)  (3)  of 
this  section  reveals  employee  exposure  to 
cyclohexanone  at  or  above  the  action 
level,  the  employer  shall : 

(i)  Identify  all  employees  who  may  be 
exposed  at  or  above  the  action  level;  and 

(ii)  Measure  the  exposure  of  the  em¬ 
ployees  so  identified. 

5)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  exposed 
to  cyclohexanone  at  or  above  the  action 
level,  but  not  above  the  permissible 
exposure,  the  exposure  of  that  employee 
shall  be  measured  at  least  every  two 
months. 

(6)  If  an  employee  exposure  measure¬ 
ment  reveals  an  employee  is  exposed  to 
cyclohexanone  above  the  permissible  ex¬ 
posure,  the  employer  shall: 

(1)  Measure  the  exposure  of  the  em¬ 
ployee  so  exposed  monthly; 

(ii)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 
found  to  be  exposed  to  cyclohexanone 
above  the  permissible  exposure.  The  em¬ 
ployee  shall  also  be  notified  of  the  cor¬ 
rective  action  being  taken  to  reduce  the 
exposure  to  at  or  below  the  permissible 
exposure. 

(7)  If  two  consecutive  employee  ex¬ 
posure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  is 
exposed  to  cyclohexanone  below  the  ac¬ 
tion  level,  the  employer  may  terminate 
measurement  for  the  employee. 

(8)  For  purposes  of  this  paragraph 
employee  exposure  is  that  which  would 
occur  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurment.  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  long  term  or  short 
term  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over 
an  eight-hour  work  shift  (see  Appendix 
B(IV)  of  this  section  for  suggested 
measurement  methods) . 

(2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level  of 
95  percent,  of  not  less  than  that  given  in 
Table  1. 

Table  1 

Required 

accuracy 

Concentration;  ( percent ) 

Above  permissible  exposure _  ±25 

At  or  below  the  permissible  exposure 
and  above  the  tuition  level _ _ _  ±35 

At  or  below  the  action  level _ _ _  ±50 

(d)  Compliance.  (1)  No  employee  shall 
be  exposed  to  cyclohexanone  above  the 
permissible  exposure  as  defined  in  para¬ 
graph  (a)(1)  of  this  section. 

(2)  Employee  exposures  to  airborne 
concentrations  of  cyclohexanone  shall  be 
controlled  to  at  or  below  the  permissible 
exposure  by  engineering  and  work  prac¬ 
tice  controls : 

(i)  Engineering  and  work  practice 
controls  shall  be  instituted  to  reduce  ex- 
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posures  to  at  or  below  the  permissible  ex¬ 
posure,  except  to  the  extent  that  such 
controls  are  not  feasible. 

( 11 )  Wherever  feasible  engineering  and 
work  practice  controls  are  not  sufficient 
to  reduce  exposures  to  at  or  below  the 
permissible  exposure,  they  shall  nonethe¬ 
less  be  used  to  reduce  exposure  to  the 
lowest  level  feasible  and  shall  be  supple¬ 
mented  by  respirators  in  accordance  with 
paragraph  (d)  (4)  of  this  section. 

(3)  Engineering  controls.  (1)  When 
mechanical  ventilation  is  used  to  control 
exposure,  measurements  which  demon¬ 
strate  system  effectiveness,  for  example, 
air  velocity,  static  pressure,  or  air  volume, 
shall  be  made  at  least  every  three 
months.  Measurements  of  system  effec¬ 
tiveness  shall  also  be  made  within  five 
days  of  any  change  in  production,  proc¬ 
ess,  or  control  which  might  result  in  an 
increase  in  airborne  concentrations  of 
cyclohexanone. 

(ii)  In  the  design  of  open-surface  tank 
ventilation  for  the  purposes  of  §  1910.94 

(d),  operations  involving  cyclohexanone 
shall  be  classified  as  B-4  at  70  degrees  P. 

(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the  use 
of  respirators  except: 

(i)  During  the  time  period  necessary 
to  install  or  implement  engineering  or 
work  practice  controls;  or 

(ii)  In  work  situations  in  which  engi-  • 
neering  and  work  practice  controls  are 
technically  not  feasible:  or 

(iii)  To  supplement  engineering  and 
work  practice  controls  when  such  con¬ 
trols  fail  to  reduce  airborne  concentra¬ 
tions  of  cyclohexanone  to  at  or  below  the 
permissible  exposure;  or 

(iv)  For  operations  which  require 
respirator  use  for  not  longer  than  one 
hour  per  day  and  not  more  frequently 
than  one  day  per  week:  or 

(v)  In  emergencies. 

(5)  Where  respirators  are  needed  and 
permitted  under  this  paragraph  to  reduce 
employee  exposure,  the  employer  shall 
select  and  provide  the  appropriate  res¬ 
pirator  from  Table  2  and  shall  ensure 
that  the  employee  uses  the  respirator 
provided. 

Table  2. — Respiratory  protection  for 
cyclohexanone 

Condition  vapor  Respiratory 

concentration  protection 

1,000  p/m  or  less _  Chemical  cartridge 

respirator  with 
full  facepiece  and 
organic  vapor  car¬ 
tridge. 

2,500  p/m  or  less _  Gas  mask,  chin  style, 

front  or  back 
mounted  organic 
vapor  canister. 
Supplied  air  respl- 
,  rator  with  a  full 
facepiece,  hood,  or 
helmet. 

Self  -  contained 
breathing  appara¬ 
tus  with  a  full 
•  facepiece. 

5,000  p/m  or  less _  Type  C  supplied  air 

respirator  with 
full  facepiece  op¬ 
erated  In  the  pres¬ 
sure  demand  (pos- 


Condltlon  vapor  Respiratory 

concentration :  protection 

ltlve  presure)  or 
with  a  full  face- 
piece,  hood,  o 
helmet  operated 
in  continuous 
flow  mode. 

Greater  than  5,000  Any  self-contained 
p/m  or  entry  and  breathing  appara- 

escape  from  un-  tus  with  a  full 

known  concentra-  facepiece  operated 

tion8.  In  the  pressure- 

demand  (positive 
pressure)  mode. 

A  combination  res¬ 
pirator  with  a  full 
facepiece  which 
Includes  a  type  C 
supplied-alr  respi¬ 
rator  operated  In 
.  the  pressure -de¬ 

mand  (positive 
pressure)  or  con¬ 
tinuous-flow  mode 
and  an  auxiliary 
self  -  contained 
breathing  appara¬ 
tus  operated  In 
the  pressure-de¬ 
mand  (positive 
pressure)  mode. 

Firefighting _  Any  self-contained 

breathing  appara¬ 
tus  with  a  full 
facepiece  operated 
In  the  pressure- 
demand  (positive 
pressure)  mode. 

(6)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of  Mines) 
or  by  the  National  Institute  for  Occupa¬ 
tional  Safety  and  Health  under  the  pro¬ 
visions  of  30  CFR  Part  11. 

(7)  The  employer  shall  institute  a  res¬ 
piratory  protection  program  in  accord¬ 
ance  with  §  1910.134(b),  (d),  (e)  and  (f). 

(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  himself  with  the  infor¬ 
mation  contained  in  the  Substance  Tech¬ 
nical  Guidelines  (Appendix  B  of  this  sec¬ 
tion)  for  cyclohexanone. 

(2)  For  the  purpose  of  compliance 
with  §  1910.309,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  cyclohexanone  shall  be  Class  I, 
Group  D. 

(3)  For  the  purpose  of  compliance 
with  §  1910.157,  cyclohexanone  is  classi¬ 
fied  as  a  Class  B  fire  hazard. 

(4)  For  the  purpose  of  compliance 
with  $  1910.178,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  cyclohexanone  shall  be  Class  I,  Group 
D. 

(5)  For  the  purpose  of  compliance 
with  §  1910.106,  liquid  cyclohexanone  is 
classified  as  a  Class  n  combustible  liquid. 

(6)  Spray  finishing  operations  shall  be 
performed  in  accordance  with  §§  1910.- 
107  and  1910.94(c) . 

(7)  Dip  tank  operations  shall  be  per¬ 
formed  in  accordance  with  §§  1910.108 
and  1910.94(d). 

(8)  Where  a  fan  is  located  in  ductwork 
and  where  cyclohexanone  is  present  in 
the  ductwork  in  concentrations  greater 
than  2750  ppm  (25  percent  of  the  lower 
flammable  limit),  the  fan  rotating  ele¬ 
ment  shall  be  of  nonsparking  material 
or  the  casing  shall  consist  of,  or  be  lined 
with,  nonsparking  material.  There  shall 


be  sufficient  clearance  between  the  fan 
rotating  element  and  the  fan  casing  so 
as  to  prevent  contact. 

(9)  Sources  of  ignition  such  as  smok¬ 
ing  or  open  flames  are  prohibited  where 
cyclohexanone  presents  a  fire  or  ex¬ 
plosion  hazard. 

(f)  Personal  protective  equipment,  i  1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing, 
gloves,  face  shields  (eight-inch  mini¬ 
mum)  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated  or 
prolonged  skin  contact  with  liquid  cyclo¬ 
hexanone.  Face  shields  shall  comply  with 
$  1910.133(a)  (2),  (4),  (5), and  (6). 

(2)  Employers  shall  ensure  that  non- 
impervious  clothing  which  becomes  con¬ 
taminated  with  cyclohexanone  be  re¬ 
moved  promptly  and  not  rewom  until  the 
cyclohexanone  is  removed  from  the 
clothing. 

( 3 )  Employers  shall  ensure  that  cloth¬ 
ing  wet  with  cyclohexanone  is  placed  in 
closed  containers  for  storage  until  it  can 
be  discarded  or  until  the  employer  pro¬ 
vides  for  the  removal  of  cyclohexanone 
from  the  clothing.  If  the  clothing  is  to 
be  laundered  or  otherwise  cleaned  to  re¬ 
move  the  cyclohexanone,  the  employer 
shall  inform  the  person  performing  the 
operation  of  the  hazardous  properties  of 
cyclohexanone. 

(4)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  §  1910.133  (a)  (2)-(a)  (6) 
where  liquid  cyclohexanone  may  contact 
the  eyes. 

(g)  Spills  and  disposal.  (1)  In  the 
event  that  liquid  cyclohexanone  is  spilled 
the  employer  shall  immediately  eliminate 
potential  sources  of  ignition,  provide 
available  ventilation,  and  then  clean  up 
the  spill. 

(2)  Liquid  cyclohexanone  shall  not  be 
allowed  to  enter  a  confined  space,  such 
as  a  sewer,  because  of  the  possibility  o t 
an  explosion. 

(h)  Sanitation.  Employers  shall  en¬ 
sure  that  employees  whose  skin  becomes 
contaminated  with  cyclohexanone 
promptly  wash  or  shower  to  remove  any 
cyclohexanone  from  the  skin. 

(i)  Training  and  information.  (1) 
Each  employer  who  has  a  workplace  in 
which  cyclohexanone  is  present  shall 
keep  a  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B  and  C  at  the  workplace. 
This  material  shall  be  made  readily 
available  to  affected  employees. 

(2)  Each  employer  who  has  employees 
exposed  to  cyclohexanone  above  the 
action  level  or  employees  who  have  skin 
contact  with  liquid  cyclohexanone  or 
employees  who  work  where  cyclphex- 
anone  presents  a  fire  or  explosion  hazard 
shall  annually: 

(1)  Inform  affected  employees  of  the 
information  contained  in  the  Substance 
Safety  Data  Sheet  for  Cyclohexanone 
(Appendix  A  of  this  section) ; 

(ii)  Advise  affected  employees  of  the 
signs  and  symptoms  of  exposure  to 
cyclohexanone; 

(iii)  Instruct  affected  employees  to 
advise  the  employer  of  the  development 
of  signs  or  symptoms  of  exposure  to 
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cyclohexanone  which  are  listed  in  Ap¬ 
pendix  A  of  this  section; 

(iv)  Instruct  affected  employees  to 
inform  the  employer  if  they  develop  any 
of  the  medical  conditions  listed  in  para¬ 
graph  ( j)  (2)  of  this  section;  and 

(v)  Provide  training  to  ensure  that 
employees  understand  the  precautions  of 
safe  use,  emergency  procedures,  and  the 
correct  use  of  protective  equipment  rela¬ 
tive  to  cyclohexanone. 

(j)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  medi¬ 
cal  procedures  shall  be  performed  by  or 
under  the  supervision  of  a  physician  at 
no  cost  to  the  employee. 

(2)  The  employer  shall  obtain  from 
each  employee  who  is  exposed,  or  will 
be  exposed,  to  liquid  cyclohexanone  or 
airborne  concentrations  of  cyclohex¬ 
anone  at  or  above  the  action  level,  with¬ 
out  regard  to  the  use  of  respirators,  in¬ 
formation  as  to  whether  such  employee 
has  a  history  of  any  of  the  following 
medical  conditions : 

(i)  Kidney  disease; 

(ii)  Liver  disease; 

(iii)  Chronic  respiratory  disease; 

(iv)  Skin  disease. 

<3)  The  employer  shall  provide  a 
medical  examination  for  the  employee 
if: 

(i)  The  employee  provides  a  history 
of  any  of  the  medical  conditions  listed  in 
paragraph  (j)(2)  of  this  section;  or 

(ii)  The  employee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 
(j)  (2)  of  this  section,  or  any  of  the  signs 
or  symptoms  of  exposure  to  oyclohex- 
anone  which  are  listed  in  Appendix  A 
which  the  employee  suspects  are  caused 
by  exposure  to  cyclohexanone. 

<4)  The  employer  shall' provide  to  the 
examining  physician  the  following 
information : 

(i)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B  and  C  for  cyclohexanone; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his  ex¬ 
posure  to  cyclohexanone ; 

(iii)  A  description  of  any  personal  pro¬ 
tective  equipment  and  respirators  re¬ 
quired  to  be  used; 

(iv)  The  results  of  any  measurements 
which  may  indicate  the  affected  em¬ 
ployee's  exposure ; 

(v)  The  affected  employee’s  antici¬ 
pated  exposure  level ;  and 

(vi)  Upon  request  of  the  physician, 
any  available  information  from  previous 
medical  examinations  of  the  affected 
employee. 

(5)  Where  a  medical  examination  is 
required  by  paragraph  (j)  (3)  of  this  sec¬ 
tion,  following  such  examination  the  em¬ 
ployer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
conforms  with  paragraph  (j)  (6)  of  this 
section. 

(6)  (i)  The  physician’s  written  opin¬ 
ion  shall  be  a  signed  statement  by  the 
examining  physician  specifically  stating : 

(A)  Whether  the  employee  has  any  de¬ 
tected  medical  condition  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 


health  from  exposure  to  cyclohexanone 
or  would  directly  or  indirectly  aggravate 
any  detected  medical  condition; 

(B)  Any  recommended  limitations 
upon  the  employee’s  exposure  to  cyclo¬ 
hexanone,  including  limitations  upon  the 
use  of  personal  protective  equipment  and 
respirators; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  further 
medical  examination  or  treatment. 

(ii)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
cyclohexanone. 

(iii)  The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
liquid  cyclohexanone  or  airborne  con¬ 
centrations  of  cyclohexanone  in  such  a 
way  as  would  put  the  employee  at  in¬ 
creased  risk  of  material  impairment  of 
his  health  from  such  exposure.  This  de¬ 
termination  may  be  based  on  the  physi¬ 
cian’s  written  opinion. 

(8)  The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  through  exposure  to 
cyclohexanone. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ployer  shall  inform  the  employee  of  .the 
possible  health  consequences  of  such  re¬ 
fusal  and  obtain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  understands  the  risk  involved  by 
refusal  to  be  examined. 

(10)  No  medical  procedure  which 
would  be  performed  pursuant  to  this  sec¬ 
tion  need  be  performed  if  records  of  a 
previous  such  procedure  performed 
within  the  past  six  months  are  accept¬ 
able  to  the  examining  physician. 

(k)  Recordkeeping. — (1)  Exposure  de¬ 
termination.  (i)  The  employer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)  (1)  of  this  section. 

(11)  The  record  shall  include  the  writ¬ 
ten  determination  required  in  paragraph 
(b)  (2)  of  this  section. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements,  (i)  The 
employer  shall  keep  an  accurate  record 
of  all  measurements  taken  to  determine 
employee  exposure  to  cyclohexanone. 

(ii)  This  record  shall  include: 

(A)  The  date  of  measurement; 

(B)  Operations  involving  exposure  to 
cyclohexanone  which  are  being  moni¬ 
tored; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  number,  and 
exposure  of  the  employee  monitored. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an  en¬ 


gineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the  meas¬ 
urements  demonstrating  the  effectiveness 
of  such  ventilation  required  by  para¬ 
graph  (d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  measurement; 

(B)  Type  of  measurement  taken;  and 
.  (C)  Result  of  measurement. 

(iii)  These  records  shall  be  maintained 
for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  The  employer  shall  keep  an  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragraph 

(i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  training; 

(B)  Name  and  social  security  number 
of  employee  trained;  and 

(C)  Content  or  scope  of  training  pro¬ 
vided. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (j)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragraph  (j)  (2)  of  this 
section; 

(B)  Any  employee  medical  complaints 
relative  to  exposure  to  cyclohexanone; 

(C)  A  copy  of  information  provided  to 
the  physician  pursuant  to  paragraph  (j) 
(4)  (ii),  (iii),  (iv),  (v),  and  (vi)  of  this 
section; 

(D)  Physician’s  written  opinion;  and 

(E)  A  signed  statement  of  any  refusal 
to  be  examined. 

(iii)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(6)  Access  to  records,  (i)  All  records 
required  to  be  maintained  by  this  sec¬ 
tion  shall  be  made  available  upon  re¬ 
quest  to.authorized  representatives  of  the 
Assistant  Secretary  of  Labor  for  Occupa¬ 
tional  Safety  and  Health  and  the  Direc¬ 
tor  of  the  National  Institute  for  Occupa¬ 
tional  Safety  and  Health. 

(ii)  Employee  exposure  determination 
and  exposure  measurement  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  to  employees  and 
former  employees  and  their  designated 
representatives. 

(iii)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  written  re¬ 
quest  to  a  physician  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  The  employer  shall  give  af¬ 
fected  employees  or  their  representatives 
an  opportunity  to  observe  any  measure¬ 
ment  of  employee  exposure  to  cyclohexa¬ 
none  which  is  conducted  pursuant  to  this 
section. 

(2)  When  observation  of  measurement 
of  employee  exposure  to  cyclohexanone 
requires  entry  into  an  area  where  the 
use  of  personal  protective  devices,  in¬ 
cluding  respirators,  is  required,  the  ob¬ 
server  shall  be  provided  with  and  re¬ 
quired  to  use  such  equipment  and  comply 


FEDERAL  REGISTER,  VOL.  40,  NO.  90 — THURSDAY,  MAY  S,  1975 


with  all  other  applicable  safety  proce¬ 
dures. 

(3)  Without  interfering  with  the  meas¬ 
urement,  observers  shall  be  entitled  to: 

(1)  Receive  an  explanation  of  the 
measurement  procedure; 

(ii)  Visually  observe  all  steps  related 
to  the  measurement  of  airborne  cyclo¬ 
hexanone  that  are  being  performed  at 
the  place  of  exposure;  and 

(ill)  Record  the  results  obtained. 

Not*  :  The  Information  contained  In  the 
following  appendixes  to  S  1910. 93u  is  advisory 
In  nature  and  Is  not  Intended,  by  Itself,  to 
create  any  additional  obligations  not  other¬ 
wise  Imposed  or  detract  from  any  existing 
obligation. 

Appendix  A 

SUBSTANCE  SAFETY  DATA  SHEET  POE 
CYCLOHEXANONE 

1.  SUBSTANCE  IDENTIFICATION. 

A.  SUBSTANCE:  Cyclohexanone. 

B.  PERMISSIBLE  EXPOSURE:  60  parts  of 
cyclohexanone  per  mlUion  parts  of  air  (ppm) 
or  200  milligrams  of  cyclohexanone  per  cubic 
meter  of  air  (mg/cu  m)  averaged  over  an 
eight-hour  work  shift. 

C.  APPEARANCE  AND  ODOR:  Colorless  or 
slightly  yellow  liquid  with  a  peppermlnt-Uke 
odor. 

n.  HEALTH  HAZARD  DATA. 

A.  Ways  In  Which  the  Chemical  Affects 
Your  Body:  Cyclohexanone  can  affect  your 
body  If  It  Is  Inhaled  or  If  It  comes  In  contact 
with  your  skin  or  eyes.  It  may  also  affect 
your  body  If  you  swallow  It. 

B.  Effects  of  Exposure:  1.  Short-Term  Ex¬ 
posure:  Cyclohexanone  may  cause  Irritation 
of  the  eyes,  nose,  and  throat.  It  may  also 
cause  dizziness  and  unconsciousness. 

2.  Long-Term  Exposure:  Prolonged  or  re¬ 
peated  exposure  of  the  skin  to  liquid  cyclo¬ 
hexanone  can  cause  a  rash. 

3.  Reporting  Signs  and  Symptoms:  You 
should  Inform  your  employer  If  you  develop 
any  signs  or  symptoms  and  suspect  they  are 
associated  with  cyclohexanone  exposure. 

in.  EMERGENCY  FIRST  AID  PROCE¬ 
DURES. 

A.  Eye  Exposure:  If  cyclohexanone  gets 
Into  your  eyes,  wash  your  eyes  immediately 
with  large  amounts  of  water,  lifting  the 
lower  and  upper  lids  occasionally.  If  irrita¬ 
tion  persists  get  medical  attention.  Contact 
lenses  should  not  be  worn  when  working 
with  this  chemical. 

B.  Skin  Exposure :  If  cyclohexanone  gets  on 
your  skin  promptly  wash  the  contaminated 
skin  using  soap  or  mild  detergent.  If  cyclo¬ 
hexanone  soaks  through  your  clothing,  re¬ 
move  the  clothing  promptly  and  wash  the 
skin  using  soap  or  mild  detergent.  If  Irrita¬ 
tion  persists,  get  medical  attention. 

C.  Breathing:  If  you  or  any  other  person 
breathes  In  large  amounts  of  cyclohexanone 
move  the  exposed  person  to  fresh  air  at  once. 
If  breathing  has  stopped,  perform  artificial 
respiration.  Keep  the  affected  person  warm 
and  at  rest.  Get  medical  attention  Imme¬ 
diately. 

D.  Swallowing:  When  cyclohexanone  has 
been  swallowed  get  medical  attention  imme¬ 
diately.  If  medical  attention  Is  not  Imme¬ 
diately  available  get  the  affected  person  to 
vomit  by  having  him  touch  the  back  of  his 
throat  with  his  finger  or  by  giving  him  large 
amounts  (one  pint  or  more)  of  warm  salt 
water  (two  tablespoons  of  salt  per  pint  of 
water).  Never  try  to  make  an  unconscious 
person  vomit. 

E.  Rescue:  Move  affected  person  from  the 
hazardous  exposure.  If  the  exposed  person 
has  been  overcome,  notify  someone  else  and 
put  Into  effect  the  establishment  emergency 
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rescue  procedures.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises. 

IV.  RESPIRATOR8  AND  PROTECTIVE 
CLOTHING. 

A.  RESPIRATORS :  Respirators  are  not  the 
best  way  to  control  exposure  to  cyclohexa¬ 
none.  You  can  only  be  required  to  wear  them 
for  routine  use  If  your  employer  Is  In  the 
process  of  Installing  controls  or  control 
measures  prove  Inadequate.  You  may  be  re¬ 
quired  to  wear  respirators  for  nonroutine  ac¬ 
tivities  or  In  emergencies.  If  respirators  are 
worn,  they  must  have  a  Mining  Enforcement 
and  Safety  Administration  (MESA)  or  Na¬ 
tional  Institute  for  Occupational  Safety  and 
Health  (NIOSH)  approval  label.  (Older  res¬ 
pirators  may.  have  a  Bureau  of  Mines  ap¬ 
proval  label.)  For  effective  protection,  respi¬ 
rators  must  fit  your  face  and  head  snugly. 
Respirators  should  not  be  loosened  or  re¬ 
moved  in  work  situations  where  their  use  Is 
required.  If  you  can  smell  cyclohexanone 
while  wearing  a  respirator,  the  respirator  Is 
not  working  correctly;  go  Immediately  to 
fresh  air.  If  you  experience  difficulty  breath¬ 
ing  while  wearing  a  respirator,  tell  your 
employer. 

B.  PROTECTIVE  CLOTHING :  You  must 
wear  Impervious  clothing,  gloves,  face  shield, 
and  other  appropriate  protective  clothing  to 
prevent  repeated  or  prolonged  akin  contact 
with  liquid  cyclohexanone. 

C.  EYE  PROTECTION:  You  must  wear 
splash-proof  safety  goggles  where  eye  contact 
with  liquid  cyclohexanone  may  oocur. 

V.  PRECAUTIONS  FOR  SAFE  USE,  HAN¬ 
DLING,  AND  STORAGE. 

Cyclohexanone  Is  a  combustible  liquid  and 
Its  vapors  can  form  explosive  mixtures  In  air 
at  elevated  temperatures.  It  must  be  stored 
In  tightly  closed  containers.  In  a  cool,  well- 
ventilated  area  away  from  Ignition  sources 
and  strong  oxidizing  agents.  Sources  of  Igni¬ 
tion  such  as  smoking  and  open  flames  are 
prohibited  wherever  cyclohexanone  Is  han¬ 
dled,  used,  or  stored  In  a  manner  that  could 
create  a  potential  fire  or  explosion  hazard. 
You  must  use  non-sparking  tools  when  open¬ 
ing  or  closing  metal  containers  of  cyclohex¬ 
anone,  and  containers  must  be  bonded  and 
grounded  when  pouring  or  transferring  liquid 
cyclohexanone.  If  your  skin  becomes  contam¬ 
inated  with  cyclohexanone  you  must  prompt¬ 
ly  wash  or  shower  using  soap  or  mild  deter¬ 
gent  to  remove  any  cyclohexanone  from  your 
skin.  You  must  promptly  remove  any  non- 
1m pervious  clothing  that  becomes  contami¬ 
nated  with  liquid  cyclohexanone  and  this 
clothing  must  not  be  reworn  until  the  cyclo¬ 
hexanone  has  been  removed  from  the  cloth¬ 
ing.  Fire  extinguishers,  where  provided,  must 
be  readily  available  and  you  Should  know  how 
to  operate  them.  Ask  your  supervisor  where 
cyclohexanone  Is  used  In  your  work  area  and 
for  any  additional  safety  rules. 

VI.  EMPLOYEE  MEDICAL  AND  EXPOSURE 
RECORDS. 

Your  employer  Is  required  to  retain  rec¬ 
ords  of  exposure  measurement  for  one  year 
or  until  replaced  by  a  more  recent  record 
and  medical  records  for  the  length  of  the 
employment.  You  may  wish  to  request  copies 
of  these  records  be  made  available  to  your 
personal  physician. 

Appendix  B 

SUBSTANCE  TECHNICAL  GUIDELINES  FOB 
CYCLOHEXANONE 

I.  PHYSICAL  AND  CHEMICAL  DATA. 

A.  Substance  Identification. 

1.  Synonyms:  Pimellc  ketone;  cyclohexyl 
ketone 

2.  Formula:  C6H10O 

B.  Physical  Data. 
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1.  Bolling  point  (760  mm  Hg) :  166.7  C 
(314  F) 

2.  Specific  gravity  (watered):  0.96 

3.  Vapor  density  (alr=l):  3.4 

4.  Melting  point:  —  47  C  (— ' 52.6  F) 

6.  Vapor  pressure  at  20  C  (68  F) :  2  mm  Hg 

6.  Solubility  In  water,  %  by  weight  at 
20  C  (68  F) :  16 

7.  Evaporation  rate  (butyl  acetate=l) :  0.23 

8.  Appearance  and  odor:  Clear  to  slightly 
yellow  liquid.  Peppermint -1  Ike  odor. 

II.  FIRE,  EXPLOSION  AND  REACTIVITY 
HAZARD  DATA. 

A.  Fire.  1.  Flash  point:  43.9  C  (111  F) 
(closed  cup) 

2.  Autolgnltlon  temperature:  420  C  (788 
P) 

3.  Flammable  limits  In  air,  %  by  volume: 
Lower:  1.1  at  100  C  (212  F) 

4.  Extinguishing  media:  Alcohol  foam,  dry 
chemical,  or  carbon  dioxide. 

5.  Special  fire-fighting  procedures:  Do  not 
use  solid  stream  of  water,  since  the  stream 
will  scatter  and  spread  the  fire.  Use  water 
spray  to  keep  containers  exposed  to  a  fire 
cool. 

6.  Unusual  fire  and  explosion  hazards:  Cy¬ 
clohexanone  is  a  combustible  liquid.  Its 
vapors  can  form  explosive  mixtures  In  air 
at  elevated  temperatures.  All  Ignition  sources 
must  be  controlled  when  cyclohexanone  Is 
used,  handled,  and  stored  In  a  manner  that 
could  create  a  potential  fire  or  explosion 
hazard.  Cyclohexanone  vapors  are  heavier 
than  air;  thus  the  vapors  may  travel  along 
the  ground  and  be  Ignited  by  open  flames  or 
sparks  at  locations  remote  from  the  site  at 
which  the  cyclohexanone  Is  handled. 

7.  For  the  purpose  of  conforming  to  the 
requirements  of  29  CFR  1910.106,  cyclo¬ 
hexanone  Is  classified  as  a  Class  II  com¬ 
bustible  liquid.  For  example,  2760  ppm,  one 
fourth  of  the  lower  flammable  limit.  Is  one 
situation  In  which  cyclohexanone  Is  con¬ 
sidered  to  be  a  potential  fire  and  explosion 
hazard. 

8.  For  the  purpose  of  complying  with  29 
CFR  1910.309,  the  classification  of  hazardous 
locations  as  described  In  Article  600  of  the 
National  Electrical  Code  for  cyclohexanone 
shall  be  Class  I,  Group  D. 

B.  Reactivity.  1.  Conditions  contributing 
to  Instability:  Heat. 

2.  Incompatibilities:  Contact  with  oxidiz¬ 
ing  agents  (especially  nitric  acid)  may  cause 
fire  and  explosion. 

3.  Hazardous  Decomposition  Products: 
Toxic  gases  and  vapors  (such  as  carbon 
monoxide)  may  be  released  in  a  fire  involv¬ 
ing  cyclohexanone. 

4.  Special  Precautions:  Cyclohexanone 
will  attack  and  dissolve  most  plastics,  resins, 
and  rubbers. 

m.  SPILL,  LEAK  AND  DISPOSAL  PRO- 
CEDU  RES. 

A.  If  cyclohexanone  Is  spilled  or  leaked, 
the  following  steps  should  be  taken: 

1.  Remove  all  Ignition  sources. 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels.  Evaporate  In  a  safe  place  (such  as  a 
fume  hood)  and  burn  the  paper.  Large  quan¬ 
tities  can  be  collected  and  atomized  In  a  suit¬ 
able  combustion  chamber  or  absorbed  on 
vermlcullte,  dry  sand,  earth  or  similar  mate¬ 
rial  and  disposed  In  a  sanitary  land  fill.  Cyclo¬ 
hexanone  may  not  be  allowed  to  enter  a  con¬ 
fined  space,  such  as  a  sewer,  because  of  the 
possibility  of  an  explosion. 

B.  Persons  not  wearing  protective  equip¬ 
ment  should  be  restricted  from  areas  of  spills 
or  leaks  until  cleanup  has  been  completed. 

C.  Waste  Disposal  Methods: 

Cyclohexanone  may  be  disposed  of : 

1.  By  absorbing  It  In  vermlcullte,  dry  sand, 
earth  or  a  similar  material  and  disposing  In  a 
sanitary  land  fill. 
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2.  By  atomising  In  a  suitable  combustion 
chamber. 

IV.  MONITORING  AND  MEASUREMENT 

PROCEDURES.  _ 

A.  EXPOSURE  ABOVE  THE  ACTION 

LEVEL:  Measurements  taken  for  the  purpose 
of  determining  employee  exposure  under  this 
section  are  best  taken  In  a  fashion  such  that 
the  average  8-hour  exposure  may  be  deter¬ 
mined  from  a  single  8-hour  sample  or  two 
4-hour  samples.  Air  samples  should  be 
taken  In  the  employee’s  breathing  zone 
(air  that  would  most  nearly  represent 
that  Inhaled  by  the  employee).  Sampling 
and  analyses  may  be  performed  by  cali¬ 
brated  Instruments  such  as  detector  tubes 
certified  by  NIOSH  under  42  CFR  Part  84, 
portable  direct-reading  instruments,  gas  and 
vapor  adsorption  tubes  with  subsequent 
chemical  analyses,  or  dosimeters.  The  method 
of  measurement  must  determine  the  con¬ 
centration  of  cyclohexanone  to  plus  or  minus 
35%.  _ 

B.  EXPOSURE  ABOVE  THE  PERMISSIBLE 
EXPOSURE :  The  monitoring  under  this  sec¬ 
tion  should  be  essentially  the  same  as  de¬ 
scribed  In  paragraph  (IV)  (A).  The  method 
of  measurement  must  determine  the  con¬ 
centration  of  cyclohexanone  to  plus  or  minus 
25%. 

C.  Methods  meeting  these  accuracy  re¬ 
quirements  are  available  from  NIOSH. 

D.  Since  many  of  the  duties  relating  to  em¬ 
ployee  protection  are  dependent  on  the  re¬ 
sults  of  monitoring  and  measuring  proce¬ 
dures,  employers  should  assure  that  the 
evaluation  of  employee  exposures  Is  per¬ 
formed  by  a  competent  Industrial  hygienist 
or  other  technically  qualified  person. 

V.  MISCELLANEOUS  PRECAUTIONS. 

A.  High  exposures  to  cyclohexanone  can 
occur  when  transferring  the  liquid  from  one 
container  to  another. 

B.  Non-sparking  tools  must  be  used  to  open 
and  close  metal  cyclohexanone  containers 
which  must  then  be  effectively  grounded  and 
bonded  prior  to  pouring. 

C.  Store  cyclohexanone  In  tightly  closed 
containers  In  a  cool  well -ventilated  area  away 
from  Ignition  sources  and  strong  oxidizing 
agents. 

D.  Employers  must  advise  employees  of  all 
areas  and  operations  where  exposure  to  cy¬ 
clohexanone  could  occur. 

IV.  COMMON  OPERATIONS. 

Some  common  operations  In  which  ex¬ 
posure  to  cyclohexanone  is  likely  to  occur 
are  use  as  a  solvent  for  many  Inks,  coatings, 
plastics,  pesticides  and  explosives  (RDX) ,  as 
a  lubricating  oil  additive,  and  as  an  inter¬ 
mediate  in  a  commercial  process  for  the 
manufacture  of  nylon  6, 6. 

Appendix  C 

MEDICAL  SURVEILLANCE  GUIDLINES 

I.  ROUTE  OF  ENTRY. 

Inhalation;  Insignificant  skin  absorption. 

H.  TOXICOLOGY. 

There  may  be  marked  local  Irritation  of 
the  eyes  and  mucous  membranes  at  relatively 
low  levels  of  exposure  to  cyclohexanone,  and 
central  nervous  system  depression  may  oc¬ 
cur  on  exposure  to  high  concentrations,  pro¬ 
ducing  narcosis.  Skin  effects  from  the  de¬ 
fatting  action  of  liquid  cyclohexanone  could 
occur.  No  chronic  efforts  reported  In  humans. 

HI.  SIGNS  AND  SYMPTOMS. 

Irritation  of  eyes  and  mucous  membranes 
of  upper  respiratory  tract;  headache;  narco¬ 
sis  leading  to  coma  may  occur  at  sustained 
high  levels.  Excessive  skin  contact  may  pro¬ 
duce  a  dermatitis. 

IV.  SPECIAL  TESTS. 

None  In  common  usage. 

V.  TREATMENT. 

None  specific.  Remove  from  exposure,  give 
artificial  resuscitation  If  Indicated,  and  wash 
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eyes  and  contaminated  skin.  Recovery  Is  us¬ 
ually  rapid  and  complete. 

VI.  SURVEILLANCE  AND  PREVENTIVE 
CONSIDERATIONS. 

A.  General.  Most  reported  effects  of  cyclo¬ 
hexanone  are  caused  by  Its  Irritant  proper¬ 
ties.  It  Is  Important  that  the  physician  be¬ 
come  familiar  with  the  operating  conditions 
In  which  exposure  to  cyclohexanone  occurs. 
Those  with  skin  disease  may  not  tolerate  the 
wearing  of  protective  clothing  and  those  with 
chronic  respiratory  disease  may  not  tolerate 
the  wearing  of  negative  pressure  respirators. 

B.  Preplacement.  Routine  medical  histories 
and  physical  examinations  are  not  required. 
However  the  employer  must  screen  employ¬ 
ees  for  history  of  certain  medical  conditions 
(listed  below)  which  might  place  the  em¬ 
ployee  at  Increased  risk  from  exposure.  Only 
those  giving  a  positive  history  of  these  con¬ 
ditions  must  be  referred  for  further  medical 
examinations. 

1.  Renal  disease — Although  cyclohexanone 
Is  not  known  as  a  kidney  toxin,  the  Impor¬ 
tance  of  the  organ  In  the  elimination  of  toxic 
substances  and  metabolites  justifies  special 
consideration  In  those  with  possible  impair¬ 
ment  or  renal  function. 

2.  Chronic  respiratory  disease — In  persons 
with  Impaired  pulmonary  function,  especial¬ 
ly  those  with  obstructive  airway  diseases, 
the  breathing  of  cyclohexanone  might  cause 
exacerbation  of  symptoms  due  to  Irritant 
properties  or  psychic  reflex  bronchospasm. 

3.  Liver  disease — Although  cyclohexanone 
Is  not  known  as  a  liver  toxin  In  humans,  the 
Importance  of  this  organ  In  the  blotransfor- 
matlon  and  detoxification  of  foreign  sub¬ 
stances  should  be  considered  before  expos¬ 
ing  persons  with  Impaired  liver  function. 

4.  Skin  disease — Cyclohexanone  Is  a  defat¬ 
ting  agent  and  can  cause  dermatitis  on  pro¬ 
longed  exposure.  Persons  with  preexisting 
skin  disorders  may  be  more  susceptible  to 
the  effects  of  cyclohexanone. 

C.  Periodic  examinations.  Routine  periodic 
examinations  are  not  required.  However,  If 
the  employer  becomes  aware  of  an  employee 
with  the  above  listed  conditions,  he  must  re¬ 
fer  such  employee  for  further  medical 
examination. 
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§  1910.93v  Hexone. 

(a)  Definitions.  (1)  “Permissible  expo¬ 
sure”  means  exposure  of  employees  to 
airborne  concentrations  of  hexone,  not 
in  excess  of  100  parts  per  million  (ppm) 
or  410  milligrams  per  cubic  meter  (mg/ 
cu  m)  averaged  over  an  eight-hour  work 
shift  (time  weighted  average) ,  as  stated 
in  i  1910.93,  Table  O-l. 

(2)  “Action  level”  means  one  half  (Ms) 
of  the  permissible  exposure  for  hexone. 

(b)  Exposure  determination  and  meas¬ 
urement.  (1)  Each  employer  who  has  a 
place  of  employment  in  which  hexone  is 
released  into  the  workplace  air  shall  de¬ 
termine  if  any  employee  may  be  exposed 
to  airborne  concentrations  of  hexone  at 
or  above  the  action  level.  The  determina¬ 
tion  shall  be  made  each  time  there  is  a 


change  in  production,  process,  or  control 
measures  which  could  result  in  an  in¬ 
crease  in  airborne  concentrations  of 
hexone. 

(2)  A  written  record  of  the  determina¬ 
tion  shall  be  made  and  shall  contain  at 
least  the  following  Information: 

(1)  Any  information,  observation,  or 
calculations  which  may  indicate  em¬ 
ployee  exposure  to  hexone ; 

(li)  Any  measurements  of  hexone 
taken; 

(ill)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  hexone;  and 

(iv)  Date  of  determination,  work  being 
performed  at  the  time,  location  within 
the  work  site,  name,  and  social  security 
number  of  each  employee  considered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  hexone 
at  or  above  the  action  level,  the  exposure 
of  the  employee  in  each  work  operation 
who  is  believed  to  have  the  greatest  ex¬ 
posure  shall  be  measured.  The  exposure 
measurement  shall  be  representative  of 
the  maximum  eight-hour  time  weighted 
average  exposure  of  the  employee. 

(4)  If  the  exposure  measurement  taken 
pursuant  to  paragraph  (b)  (3)  of  this 
section  reveals  employee  exposure  to 
hexone  at  or  above  the  action  level,  the 
employer  shall: 

(i)  Identify  all  employees  who  may  be 
exposed  at  or  above  the  action  level  ;  and 

(ii)  Measure  the  exposure  of  the  em¬ 
ployees  so  identified. 

(5)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  exposed 
to  hexone  at  or  above  the  action  level, 
but  not  above  the  permissible  exposure, 
the  exposure  of  that  employee  shall  be 
measured  at  least  every  two  months. 

(6)  If  an  employee  exposure  measure¬ 
ment  reveals  an  employee  is  exposed  to 
hexone  above  the  permissible  exposure, 
the  employer  shall : 

(i)  Measure  the  exposure  of  the  em¬ 
ployee  so  exposed  monthly; 

(ii)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 
found  to  be  exposed  to  hexone  above  the 
permissible  exposure.  The  employee  shall 
also  be  notified  of  the  corrective  action 
being  taken  to  reduce  the  exposure  to 
at  or  below  the  permissible  exposure. 

(7)  If  two  consecutive  employee  expo¬ 
sure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  is 
exposed  to  hexone  below  the  action  level, 
the  employer  may  terminate  measure¬ 
ment  for  the  employee. 

(8)  For  purposes  of  this  paragraph 
employee  exposure  is  that  which  would 
occur  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
employee's  exposure  shall  be  obtained 
by  any  combination  of  long  term  or  short 
term  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over 
an  eight-hour  work  shift  (see  Appendix 
B(IV)  of  this  section  for  suggested 
measurement  methods) . 
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Table  2. — Respiratory  Protection  for 
Hexone 

Condition  vapor  Respiratory 

concentration :  Protection 

1,000  p/m  or  less _  Chemical  cartridge 

respirator  with 
full  facepiece  and 
organic  vapor  car- 


(5)  For  the  purpose  of  compliance  with 
§  1910.106,  liquid  hexone  is  classified  as 
a  Class  1C  flammable  liquid. 

(6)  Spray  finishing  operations 
shall  be  performed  in  accordance  with 


(2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level 
of  95  percent,  of  not  less  than  that  given 
in  Table  1. 

Table  1 

Required 

accuracy 

Concentration:  (percent) 

Above  permissible  exposure -  ±25 

At  or  below  the  permissible  exposure 

and  above  the  action  level -  ±35 

At  or  below  the  action  level -  ±60 

(d)  Compliance.  (1)  No  employee  shall 
be  exposed  to  hexone  above  the  permis¬ 
sible  exposure  as  defined  in  paragraph 
(a)(1)  of  this  section. 

(2)  Employee  exposures  to  airborne 
concentrations  of  hexone  shall  be  con¬ 
trolled  to  at  or  below  the  permissible  ex¬ 
posure  by  engineering  and  work  practice 
controls : 

(i)  Engineering  and  work  practice  con¬ 
trols  shall  be  instituted  to  reduce  ex¬ 
posures  to  at  or  below  the  permissible  ex¬ 
posure,  except  to  the  extent  that  such 
controls  are  not  feasible. 

(ii)  Wherever  feasible  engineering  and 
work  practice  controls  are  not  sufficient 
to  reduce  exposures  to  at  or  below  the 
permissible  exposure,  they  shall  nonethe¬ 
less  be  used  to  reduce  exposure  to  the 
lowest  level  feasible  and  shall  be  supple¬ 
mented  by  respirators  in  accordance  with 
paragraph  (d)(4)  of  this  section. 

(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  td  control 
exposure,  measurements  which  demon¬ 
strate  system  effectiveness,  for  example, 
air  velocity,  static  pressure,  or  air  volume, 
shall  be  made  at  least  every  three 
months.  Measurements  of  system  effec¬ 
tiveness  shall  also  be  made  within  five 
days  of  any  change  in  production,  proc¬ 
ess,  or  control  which  might  result  in  an 
increase  in  airborne  concentrations  of 
hexone. 

(ii)  In  the  design  of  open-surface  tank 
ventilation  for  the  purposes  of  §  1910.94 
(d) ,  operations  involving  hexone  shall  be 
classified  as  B-2  at  70  degrees  F. 

(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the  use 
of  respirators  except: 

(i)  During  the  time  period  necessary  to 
install  or  implement  engineering  or  work 
practice  controls:  or 

(ii)  In  work  situations  in  which  en¬ 
gineering  and  work  practice  controls  are 
technically  not  feasible:  or 

(iii)  To  supplement  engineering  and 
work  practice  controls  when  such  con¬ 
trols  fail  to  reduce  airborne  concentra¬ 
tions  of  hexone  to  at  or  below  the  per¬ 
missible  exposure:  or 

(iv)  For  operations  which  require  res¬ 
pirator  use  for  not  longer  than  one  hour 
per  day  and  not  more  frequently  than 
one  day  per  week  ;  or 

(v)  In  emergencies. 

(5)  Where  respirators  are  needed  and 
permitted  under  this  paragraph  to  re¬ 
duce  employee  exposure,  the  employer 
shall  select  pdanor  ffL 

shall  select  and  provide  the  appropriate 
respirator  from  Table  2  and  shall  ensure 
that  the  employee  uses  the  respirator 
provided. 


triage. 

A  gas  mask  with  a 
chin-style  organic 
vapor  canister. 

A  gas  mask  with  a 
front  or  back- 
mounted  organic 
vapor  canister. 

Any  supplled-air 
respirator  with  a 
full  facepiece, 
helmet,  or  hood. 
Any  self-contained 
breathing  appara¬ 
tus  with  a  full 
facepiece. 

Self  -  contained 
breathing  appara¬ 
tus  with  a  full 
facepiece  operated 
in  the  pressure- 
demand  (positive 
pressure)  mode. 

A  combination  res¬ 
pirator  which  in¬ 
cludes  a  type  C 
supplled-air  res¬ 
pirator  with  a 
full  facepiece  op¬ 
erated  in  the 
pressure  -  demand 
(positive  pres¬ 
sure)  or  continu¬ 
ous-flow  mode  and 
an  auxiliary  self- 
contained  breath¬ 
ing  apparatus  op¬ 
erated  in  the  pres¬ 
sure  -  demand 
(positive  pres¬ 
sure)  mode. 

Self  -  contained 
breathing  appara¬ 
tus  with  a  full 
facepiece  operated 
in  the  pressure- 
demand  (positive 
pressure)  mode. 

(6)  Resporators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of  Mines) 
or  by  the  National  Institute  for  Occu¬ 
pational  Safety  and  Health  under  the 
provisions  of  30  CFR  Part  11. 

(7)  The  employer  shall  institute  a 
respiratory  protection  program  in  accord¬ 
ance  with  §1910.134  (b),  (d),  (e)  and 
(f). 

(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  himself  with  the  in¬ 
formation  contained  in  the  Substance 
Technical  Guidelines  (Appendix  B  of 
this  section)  for  hexone. 

(2)  For  the  purpose  of  compliance  with 
§  1910.309,  locations  classified  as  hazard¬ 
ous  locations  due  to  the  presence  of 
hexone  shall  be  Class  I,  Group  D. 

(3)  For  the  purpose  of  compliance  with 
§  1910.157,  hexone  is  classified  as  a  Class 
B  fire  hazard. 

(4)  For  the  purpose  of  compliance  with 
§  1910.178,  locations  classified  as  hazard¬ 
ous  locations  due  to  the  presence  of 
hexone  shall  be  Class  I,  Group  D. 


§§1910.107  and  1910.94(c). 

(7)  Dip  tank  operations  shall  be  per¬ 
formed  in  accordance  with  §§  1910.108 
and  1910.94(d). 

(8)  Where  a  fan  is  located  in  duct¬ 
work  and  where  hexone  is  present  in  the 
ductwork  in  concentrations  greater  than 
3500  ppm  (25  percent  of  the  lower  flam¬ 
mable  limit),  the  fan  rotating  element 
shall  be  of  nonsparking  material  or  the 
casing  shall  consist  of,  or  be  lined  with, 
nonsparking  material.  There  shall  be 
sufficient  clearance  between  the  fan 
rotating  element  and  the  fan  casing  so 
as  to  prevent  contact. 

(9)  Sources  of  ignition  such  as  smok¬ 
ing  or  open  flames  are  prohibited  where 
hexone  presents  a  fire  or  explosion 
hazard. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing, 
gloves,  face  shields  (eight-inch  mini¬ 
mum)  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated 
or  prolonged  skin  contact  with  liquid 
hexone.  Face  shields  shall  comply  with 
§  1910.133(a)  (2),  (4),  (5),  and  (6). 

(2)  Employers  shall  ensure  that  non- 
im pervious  clothing  which  becomes  con¬ 
taminated  with  hexone  be  removed 
promptly  and  not  rewom  until  the 
hexone  is  removed  from  the  clothing. 

(3)  Employers  shall  ensure  that  cloth¬ 
ing  wet  with  hexone  is  placed  in  closed 
containers  for  storage  until  it  can  be 
discarded  or  until  the  employer  provides 
for  the  removal  of  hexone  from  the 
clothing.  If  the  clothing  is  to  be  laun¬ 
dered  or  otherwise  cleaned  to  remove  the 
hexone,  the  employer  shall  inform  the 
person  performing  the  operation  of  the 
hazardous  properties  of  hexone. 

(4)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  §  1910.133(a)  (2)-(a)  (6) 
where  liquid  hexone  may  contact  the 
eyes. 

(5)  Employers  shall  ensure  that  cloth¬ 
ing  which  becomes  wet  with  liquid  hex¬ 
one  be  removed  immediately  and  not 
rewom  until  the  hexone  is  removed  from 
the  clothing. 

(g)  Spills  and  disposal.  (1)  In  the 
event  that  liquid  hexone  is  spilled  the 
employer  shall  immediately  eliminate 
potential  sources  of  ignition,  provide 
available  ventilation,  and  then  clean  up 
the  spill. 

(2)  Liquid  hexone  shall  not  be  allowed 
to  enter  a  confined  space,  such  as  a  sewer, 
because  of  the  possibility  of  an  explosion. 

Oh)  Sanitation.  Employers  shall  ensure 
that  employees  whose  skin  becomes  con¬ 
taminated  with  hexone  promptly  wash 
or  shower  to  remove  any  hexone  from 
the  skin. 

(i)  Training  and  information.  (1) 
Each  employer  who  has  a  workplace  in 
which  hexone  is  present  shall  keep  a 
copy  of  this  regulation  with  Appendixes 


3,000  p/m  or  less — 


Greater  than  3,000 
p/m  or  entry  and 
escape  from  un¬ 
known  concentra¬ 
tion  _ 


Firefighting 
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A,  B  and  C  at  the  workplace.  This  mate¬ 
rial  shall  be  made  readily  available  to 
affected  employees. 

(2)  Each  employer  who  has  employees 
exposed  to  hexone  above  the  action  level 
or  employees  who  have  skin  contact  with 
liquid  hexone  or  employees  who  work 
where  hexone  presents  a  fire  or  explosion 
hazard  shall  annually: 

(1)  Inform  affected  employees  of  the 
information  contained  in  the  Substance 
Safety  Data  Sheet  for  Hexone  (Appendix 
A  of  this  section) ; 

(ii)  Advise  affected  employees  of  the 
signs  and  symptoms  of  exposure  to  hex¬ 
one; 

(ill)  Instruct  affected  employees  to  ad¬ 
vise  the  employer  of  the  development  of 
signs  or  symptoms  of  exposure  to  hexone 
which  are  listed  in  Appendix  A  of  this 
section; 

(iv)  Instruct  affected  employees  to  in¬ 
form  the  employer  if  they  develop  any  of 
the  medical  conditions  listed  in  para¬ 
graph  (j)(2)  of  this  section;  and 

(v)  Provide  training  to  ensure  that  em¬ 
ployees  understand  the  precautions  of 
safe  use,  emergency  procedures,  and  the 
correct  use  of  protective  equipment  rela¬ 
tive  to  hexone. 

(j)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  medi¬ 
cal  procedures  shall  be  performed  by  or 
under  the  supervision  of  a  physician  at 
no  cost  to  the  employee. 

(2)  The  employer  shall  obtain  from 
each  employee  who  is  exposed,  or  will  be 
exposed,  to  liquid  hexone  or  airborne 
concentrations  of  hexone  at  or  above  the 
action  level,  without  regard  to  the  use  of 
respirators,  information  as  to  whether 
such  employee  has  a  history  of  any  of 
the  following  medical  conditions: 

(i)  Kidney  disease; 

(ii)  Liver  disease; 

(iii)  Chronic  respiratory  disease; 

(iv)  Skin  disease. 

(3)  The  employer  shall  provide  a 
medical  examination  for  the  employee 

if: 

(i)  The  employee  provides  a  history  of 
any  of  the  medical  conditions  listed  in 
paragraph  (j)  (2)  of  this  section;  or 

(ii)  the  employee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 
(j)  (2)  of  this  section  or  any  of  the  signs 
or  symptoms  of  exposure  to  hexone 
which  are  listed  in  Appendix  A  which 
the  employee  suspects  are  caused  by  ex¬ 
posure  to  hexone. 

(4)  The  employer  shall  provide  to  the 
examining  physician  the  following  in¬ 
formation: 

(i)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B  and  C  for  hexone; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his  ex¬ 
posure  to  hexone; 

(iii)  A  description  of  any  personal 
protective  equipment  and  respirators  re¬ 
quired  to  be  used; 

(iv)  The  results  of  any  measurements 
which  may  indicate  the  affected  em¬ 
ployee’s  exposure; 

(v)  The  affected  employee’s  antici¬ 
pated  exposure  level;  and 


(vi)  Upon  request  of  the  physician, 
any  available  information  from  previous 
medical  examinations  of  the  affected 
employee. 

(5)  Where  a  medical  examination  is 
required  by  paragraph  (j)  (3)  of  this 
section,  following  such  examination  the 
employer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
conforms  with  paragraph  (j)(6)  of  this 
section. 

(6)  (i)  The  physician’s  written  opin¬ 
ion  shall  be  a  signed  statement  by  the 
examining  physician  specifically  stat¬ 
ing: 

(A)  Whether  the  employee  has  any 
detected  medical  condition  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  hexone  or  would 
directly  or  indirectly  aggravate  any  de¬ 
tected  medical  condition; 

(B)  Any  recommended  limitations 
upon  the  employee’s  exposure  to  hexone, 
including  limitations  upon  the  use  of 
personal  protective  equipment  and 
respirators; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  further 
medical  examination  or  treatment. 

(ii)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
hexone. 

(iii)  The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
liquid  hexone  or  airborne  concentrations 
of  hexone  in  such  a  way  as  would  put  the 
employee  at  increased  risk  of  material 
impairment  of  his  health  from  such  ex¬ 
posure.  This  determination  may  be  based 
on  the  physician’s  written  opinion. 

(8)  The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  employ¬ 
ee  injured  through  exposure  to  hexone. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ployer  shall  inform  the  employee  of  the 
possible  health  consequences  of  such  re¬ 
fusal  and  obtain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  understands  the  risk  involved  by 
refusal  to  be  examined. 

(10)  No  medical  procedure  which 
would  be  performed  pursuant  to  this  sec¬ 
tion  need  be  performed  if  records  of  a 
previous  such  procedure  performed 
within  the  past  six  months  are  acceptable 
to  the  examining  physician. 

(k)  Recordkeeping.  (1)  Exposure  de¬ 
termination.  (i)  The  employer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)(1)  of  this  section. 

(11)  The  record  shall  include  the  writ¬ 
ten  determination  required  in  paragraph 
(b)  (2)  of  this  section. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements,  (i)  The 
employer  shall  keep  an  accurate  record 
of  all  measurements  taken  to  determine 
employee  exposure  to  hexone. 

(ii)  TTiis  record  shall  include: 

(A)  The  date  of  measurement; 


(B)  Operations  involving  exposure  to 
hexone  which  are  being  monitored; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment. 

(D)  Number,  duration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  number,  and 
exposure  of  the  employee  monitored. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an 
engineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the  meas¬ 
urements  demonstrating  the  effectiveness 
of  such  ventilation  required  by  para¬ 
graph  (d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  measurement; 

(B)  Type  of  measurement  taken;  and 

(C)  Result  of  measurement. 

(iii)  These  records  shall  be  maintained 
for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  The  employer  shall  keep  an  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragraph 

(i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  training; 

(B)  Name  and  social  security  number 
of  employee  trained;  and 

(C)  Content  or  scope  of  training  pro¬ 
vided. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (j)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragraph  (j)(2)  of  this 
section; 

(B)  Any  employee  medical  complaints 
relative  to  exposure  to  hexone; 

(C)  A  copy  of  information  provided  to 
the  physician  pursuant  to  paragraph  ( j ) 
(4) (ii) .  (hi),  (iv),  (v),  and  (vi)  of  this 
section; 

(D)  Physician’s  written  opinion;  and 

(E)  A  signed  statement  of  any  refusal 
to  be  examined. 

(iii)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(6)  Access  to  records,  (i)  All  records 
required  to  be  maintained  by  this  section 
shall  be  made  available  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  of  Labor  for  Occupational 
Safety  and  Health  and  the  Director  of 
the  National  Institute  for  Occupational 
Safety  and  Health. 

(ii)  Employee  exposure  determina¬ 
tion  and  exposure  measurement  records 
required  to  be  maintained  by  this  sec¬ 
tion  shall  be  made  available  to  employees 
and  former  employees  and  their  desig¬ 
nated  representatives. 

(iii)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
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shall  be  made  available  upon  written  re¬ 
quest  to  a  physician  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  The  employer  shall  give  af¬ 
fected  employees  or  their  representatives 
an  opportunity  to  observe  any  measure¬ 
ment  of  employee  exposure  to  hexone 
which  is  conducted  pursuant  to  this 
section. 

(2)  When  observation  of  measurement 
of  employee  exposure  to  hexone  requires 
entry  into  an  area  where  the  use  of  per¬ 
sonal  protective  devices,  including  res¬ 
pirators,  is  required,  the  observer  shall 
be  provided  with  and  required  to  vise  such 
equipment  and  comply  with  all  other  ap¬ 
plicable  safety  procedures. 

(3)  Without  interfering  with  the 
measurement,  observers  shall  be  entitled 
to: 

(i)  Receive  an  explanation  of  the 
measurement  procedure; 

(ii)  Visually  observe  all  steps  related 
to  the  measurement  of  airborne  hexone 
that  are  being  performed  at  the  place  of 
exposure;  and 

(iii)  Record  the  results  obtained. 

Note:  The  Information  contained  In  the 
following  appendixes  to  S  1910.93V  Is  advisory 
In  nature  and  Is  not  Intended,  by  Itself,  to 
create  any  additional  obligations  not  other¬ 
wise  Imposed  or  detract  from  any  existing 
obligation. 

Appendix  A 

SUBSTANCE  SAFETY  DATA  SHEET  FOR  HEXONE 

1.  SUBSTANCE  IDENTIFICATION. 

A.  SUBSTANCE:  Hexone. 

B.  PERMISSIBLE  EXPOSURE:  100  parts 
of  hexone  per  million  parts  of  air  (ppm)  or 
410  milligrams  of  hexone  per  cubic  meter  of 
air  (mg/cu  m)  averaged  over  an  eight-hour 
work  shift. 

C.  APPEARANCE  AND  ODOR:  Colorless 
liquid  with  a  mint-like  odor. 

n.  HEALTH  HAZARD  DATA. 

A.  Ways  In  Which  the  Chemical  Afreets 
Your  Body:  Hexone  can  affect  your  body  If 
you  Inhale  It,  swallow  It,  or  If  It  comes  in 
contact  with  your  skin  or  eyes. 

B.  Effects  of  Exposure:  1.  Short-Term  Ex¬ 
posure:  Hexone  may  cause  Irritation  of  the 
eyes,  nose,  throat,  and  respiratory  tract.  Ex¬ 
posure  to  high  concentrations  may  cause 
nausea,  headaches,  dizziness  or  unconscious¬ 
ness. 

2.  Long-Term  Exposure:  Prolonged  or  re¬ 
peated  skin  contact  to  liquid  hexone  may 
cause  dryness  and  Irritation  of  your  skin. 

3.  Reporting  Signs  and  Symptoms:  You 
should  Inform  your  employer  If  you  develop 
any  signs  or  symptoms  and  suspect  they  are 
associated  with  hexone  exposure. 

m.  EMERGENCY  FIRST  AID  PROCE¬ 
DURES. 

A.  Eye  Exposure:  If  hexone  gets  Into  your 
eyes,  wash  your  eyes  Immediately  with  large 
amounts  of  water,  lifting  the  lower  and  upper 
lids  occasionally.  If  Irritation  persists,  get 
medical  attention.  Contact  lenses  should  not 
be  worn  when  working  with  this  chemical. 

B.  Skin  Exposure:  If  hexone  gets  on  your 
skin,  promptly  wash  the  contaminated  skin 
using  soap  or  mild  detergent.  If  hexone  soaks 
through  your  clothing,  remove  the  clothing 
and  wash  the  skin  using  soap  or  mild  de¬ 
tergent.  If  Irritation  persists,  get  medical 
attention. 

C.  Breathing.  If  you  or  any  other  person 
breathes  In  large  amounts  of  hexone,  move 


the  exposed  person  to  fresh  air  at  once.  If 
breathing  has  stopped,  perform  artificial 
respiration.  Keep  the  affected  person  warm 
and  at  rest.  Get  medical  attention  Immedi¬ 
ately. 

D.  Swallowing:  When  hexone  has  been 
swallowed,  do  not  cause  vomiting.  Get  medi¬ 
cal  attention  Immediately. 

E.  Rescue:  Move  affected  person  from  the 
hazardous  exposure.  If  the  exposed  person 
has  been  overcome,  notify  someone  else  and 
put  Into  effect  the  established  emergency 
rescue  procedures.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises. 

IV.  RESPIRATORS  AND  PROTECTIVE 
CLOTHING. 

A.  RESPIRATORS :  Respirators  are  not  the 

best  way  to  control  exposure  to  hexone.  You 
can  only  be  required  to  wear  them  for  routine 
use  If  your  employer  Is  In  the  process  of  In¬ 
stalling  controls  or  control  measures  prove 
Inadequate.  You  may  be  required  to  wear 
respirators  for  non-routine  activities  or  In 
emergencies.  If  respirators  are  worn,  they 
must  have  a  Mining  Enforcement  and  Safety 
Administration  (MESA)  or  National  Insti¬ 
tute  for  Occupational  Safety  and  Health 
(NIOSH)  approval  label.  (Older  respirators 
may  have  a  Bureau  of  Mines  approval  label.) 
For  effective  protection,  respirators  must  fit 
your  face  and  head  snugly.  Respirators 
should  not  be  loosened  or  removed  In  work 
situations  where  their  use  Is  required.  If  you 
can  smell  hexone  while  wearing  a  respirator, 
the  respirator  Is  not  working  correctly:  go 
Immediately  to  fresh  air.  If  you  experience 
difficulty  breathing  while  wearing  a  respira¬ 
tor,  tell  your  employer.  _ 

B.  PROTECTIVE  CLOTHING:  You  must 
wear  Impervious  clothing,  gloves,  face  shield, 
and  other  appropriate  protective  clothing  to 
prevent  repeated  or  prolonged  skin  contact 
with  liquid  hexone. 

C.  EYE  PROTECTION:  You  must  wear 
splash-proof  safety  goggles  where  eye  contact 
with  liquid  hexone  may  occur. 

V.  PRECAUTIONS  FOR  SAFE  USE,  HAN¬ 
DLING,  AND  STORAGE. 

Hexone  Is  a  flammable  liquid  and  its  vapors 
can  easily  form  explosive  mixtures  In  air.  It 
must  be  stored  In  tightly  closed  containers, 
in  a  cool,  well-ventilated  area  away  from  Ig¬ 
nition  sources  and  strong  oxidizing  agents. 
Sources  of  Ignition  such  as  smoking  and 
open  flames  are  prohibited  wherever  hexone 
is  handled,  used,  or  stored  In  a  manner  that 
could  create  a  potential  Are  or  explosion 
hazard.  You  must  use  non-sparking  tools 
when  opening  or  closing  metal  containers  of 
hexone,  and  containers  must  be  bonded  and 
grounded  when  pouring  or  transferring  liq¬ 
uid  hexone.  If  your  skin  becomes  contami¬ 
nated  with  hexone,  you  must  promptly  wash 
or  shower  using  soap  or  mild  detergent  to 
remove  any  hexone  from  your  skin.  You 
must  Immediately  remove  any  clothing  that 
becomes  wet  with  liquid  hexone  and  this 
clothing  must  not  be  reworn  until  the  hexone 
has  been  removed  from  the  closing.  Fire  ex¬ 
tinguishers.  where  provided,  must  be  readily 
available  and  you  should  know  where  they 
are  and  how  to  operate  them.  Ask  your  super¬ 
visor  where  hexone  Is  used  In  your  work 
area  and  for  any  additional  safety  and  health 
rules. 

VI.  EMPLOYEE  MEDICAL  AND  EXPOSURE 
RECORDS 

Your  employer  Is  required  to  retain  rec¬ 
ords  of  exposure  measurement  for  one  year 
or  until  replaced  by  a  more  recent  record 
and  medical  records  for  the  length  of  the 
employment.  You  may  wish  to  request  copies 
of  these  records  be  made  available  to  your 
personal  physician. 


Appendix  B 

SUBSTANCE  TECHNICAL  GUIDELINES 
FOB  HEXONE 

I.  PHYSICAL  AND  CHEMICAL  DATA. 

A.  Substance  Identification. 

1.  Synonyms:  4-methyl-2-pentanone; 

methyl  lsobutyl  ketone;  lsobutyl  methyl 
ketone;  MIBK. 

2.  Formula:  CH3COCH2 C3H7 . 

B.  Physical  Data.  1.  Bolling  point  (76mm 
Hg)  :  116  C  (241  F). 

2.  Specific  gravity  (water  =  1) :  0.8. 

3.  Vapor  density  (alr=l) :  3.5. 

4.  Melting  point:  -84  C  (-119  F). 

5.  Vapor  pressure  at  20  C  (68  F) :  15mm 

Hg. 

6.  Solubility  In  water,  %  by  weight  at  20 
C  (68  F) :  1.9. 

7.  Evaporation  rate  (butyl  acetate=) :  1.64. 

8.  Appearance  and  odor:  Colorless  liquid 
with  a  mint-like  odor. 

H.  FIRE,  EXPLOSION  AND  REACTIVITY 
HAZARD  DATA. 

A.  Fire.  1.  Flash  point:  22.8  C  (73  F)  (closed 
cup). 

2.  Autoignition  temperature:  460  C  (860  F) . 

3.  Flammable  limits  in  air,  percent  by 
volume:  Lower:  1.4;  Upper:  7.5. 

4.  Extinguishing  media:  Dry  chemical,  car¬ 
bon  dioxide  or  alcohol  foam. 

5.  Special  flre-flghtlng  procedures:  Do  not 
use  solid  stream  of  water,  since  the  stream 
will  scatter  and  spread  the  fire.  Use  water 
spray  to  cool  containers  exposed  to  a  fire. 

6.  Unusual  fire  and  explosion  hazards :  Hex¬ 
one  is  a  flammable  liquid.  Its  vapors  can 
form  explosive  mixtures  In  air.  All  Ignition 
sources  must  be  controlled  when  hexone  Is 
used,  handled,  and  stored  in  a  manner  that 
could  create  a  potential  fire  or  explosion 
hazard.  Hexone  vapors  are  heavier  than  air; 
thus  the  vapors  may  travel  along  the  ground 
and  be  ignited  by  open  flames  or  sparks  at 
locations  remote  from  the  site  at  which  the 
hexone  Is  handled. 

7.  For  the  purpose  of  conforming  to  the 
requirements  of  29  CFR  1910.106,  hexone  Is 
classified  as  a  Class  IC  flammable  liquid.  For 
example,  3600  ppm,  one  fourth  of  the  lower 
flammable  limit.  Is  one  situation  In  which 
hexone  Is  considered  to  be  a  potential  fire  and 
explosion  hazard. 

8.  For  the  purpose  of  complying  with  29 
CFR  1910.309,  the  classification  of  hazardous 
locations  as  described  In  Article  500  of  the 
National  Electrical  Code  for  hexone  shall  be 
Class  I,  Group  D. 

B.  Reactivity.  1.  Conditions  contributing 
to  Instability :  Heat. 

2.  Incompatibilities:  Contact  with  strong 
oxidizing  agents  may  cause  fire  and  explo¬ 
sion. 

3.  Hazardous  Decomposition  Products: 
Toxic  gases  and  vapors  (such  as  carbon 
monoxide)  may  be  released  In  a  fire  Involving 
hexone. 

4.  Special  Precautions:  Dissolves  some 
resins  and  rubbers. 

IH.  SPILL,  LEAK  AND  DISPOSAL  PRO¬ 
CEDURES. 

A.  If  hexone  Is  spilled  or  leaked,  the  fol¬ 
lowing  steps  should  be  taken: 

I.  Remove  all  ignition  sources. 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels.  Evaporate  in  a  safe  place  (such  as  a 
fume  hood)  and  burn  the  paper.  Large  quan¬ 
tities,  can  be  collected  and  atomized  in  a 
suitable  combustion  chamber,  or  absorbed 
on  vermlcullte,  dry  sand,  earth,  or  similar 
material  and  disposed  of  In  a  sanitary  land¬ 
fill.  Hexone  may  not  be  allowed  to  enter  a 
confined  space,  such  as  a  sewer,  because  of 
the  possibility  of  an  explosion. 


FEDERAL  REGISTER,  VOL.  40,  NO.  90— THURSDAY,  MAY  8,  1975 


20222 


PROPOSED  RULES 


B.  Persons  not  wearing  protective  equip¬ 
ment  should  be  restricted  from  areas  of 
spills  until  cleanup  has  been  completed. 

C.  Waste  Disposal  Methods: 

Hexone  may  be  disposed  of : 

1.  By  atomizing  In  a  suitable  combustion 
chamber. 

2.  By  absorbing  It  in  vermicullte,  dry  sand, 
earth,  or  similar  material  and  disposing  in 
a  sanitary  landfill. 

IV.  MONITORING  AND  MEASUREMENT 
PROCEDURES. 

A.  EXPOSURE  ABOVE  THE  ACTION 
LEVEL:"  Measurements  taken  for  the  pur¬ 
pose  of  determining  employee  exposure  un¬ 
der  this  section  are  best  taken  in  a  fashion 
such  that  the  average  8-hour  exposure  may 
be  determined  from  a  single  8-hour  sample 
or  two  4-hour  samples.  Air  samples  should 
be  taken  in  the  employee's  breathing  zone 
(air  that  would  most  nearly  represent  that 
inhaled  by  the  employee).  Sampling  and 
analyses  may  be  performed  by  calibrated  in¬ 
struments  such  as  detector  tubes  certified 
by  NIOSH  under  42  CFR  Part  84,  portable 
direct-reading  instruments,  gas  and  vapor 
adsorption  tubes  with  subsequent  chemical 
analyses,  dosimeters.  The  method  of  measure¬ 
ment  must  determine  the  concentration  of 
hexone  to  plus  or  minus  35%. 

B.  EXPOSURE  ABOVE  THE  PERMISSIBLE 
EXPOSURE:  The  monitoring  under  this  sec¬ 
tion  should  be  essentially  the  same  as  de¬ 
scribed  under  paragraph  (IV)  (A) .  The  meth¬ 
od  of  measurement  must  determine  the  con¬ 
centration  of  hexone  to  plus  or  minus  25%. 

C.  Methods  meeting  these  accuracy  re¬ 
quirements  are  available  from  NIOSH. 

D.  Since  many  of  the  duties  relating  to  em¬ 
ployee  protection  are  dependent  on  the  re¬ 
sults  of  monitoring  and  measuring  proce¬ 
dures,  employers  should  assure  that  the 
evaluation  of  employee  exposures  is  per¬ 
formed  by  a  competent  industrial  hygienist 
or  other  technically  qualified  person. 

V.  MISCELLANEOUS  PRECAUTIONS. 

A.  High  exposures  to  hexone  can  occur 
when  transferring  the  liquid  from  one  con¬ 
tainer  to  another. 

B.  Non -sparking  tools  must  be  used  to 
open  and  close  metal  hexone  containers  which 
must  then  be  effectively  grounded  and  bonded 
prior  to  pouring. 

C.  Store  hexone  in  tightly  closed  contain¬ 
ers  in  a  cool,  well -ventilated  area  away  from 
ignition  sources  and  strong  oxidizing  agents. 

D.  Employers  must  advise  employees  of  all 
areas  and  operations  where  exposure  to  hex¬ 
one  could  occur. 

VI.  COMMON  OPERATIONS. 

Some  common  operations  in  which  expo¬ 
sure  to  hexone  is  likely  to  occur  are  when  it 
is  used  as  a  solvent  in  the  manufacture  or 
application  of  inks,  lacquers  and  varnishes. 

Appendix  C 

MEDICAL  SURVEILLANCE  GUIDELINES 

I.  ROUTE  OF  ENTRY. 

Inhalation;  insignificant  skin  absorption. 

n.  TOXICOLOGY. 

There  is  local  irritation  of  mucous  mem¬ 
branes.  Skin  irritation  may  occur  because  of 
the  solvent  effect  of  hexone  on  the  lipids. 
Central  nervous  system  depression  may  occur 
on  exposure  to  high  concentrations.  No 
chronic  systemic  effects  reported. 

III.  SIGNS  AND  SYMPTOMS. 

Intense  Irritation  of  eyes  and  mucous  mem¬ 
branes  of  upper  respiratory  tract;  headache; 
narcosis  leading  to  coma  may  occur  at  sus¬ 
tained  high  levels.  Excessive  skin  contact 
may  produce  a  dermatitis. 

IV.  SPECIAL  TESTS. 

None  In  common  usage. 

V.  TREATMENT. 

None  specific.  Remove  from  exposure,  give 
artificial  resuscitation  If  indicated,  and  wash 


eyes  and  contaminated  skin.  Recovery  Is 
usually  rapid  and  complete. 

VI.  SURVEILLANCE  AND  PREVENTIVE 
CONSIDERATIONS. 

A.  General.  Most  reported  effects  of  hexone 
are  caused  by  Its  Irritant  properties.  It  Is 
important  that  the  physician  become  famil¬ 
iar  with  the  operating  conditions  In  which 
exposure  to  hexone  occurs.  Those  with  skin 
disease  may  not  tolerate  the  wearing  of  pro¬ 
tective  clothing  and  tho6e  with  chronic  respi¬ 
ratory  disease  may  not  tolerate  the  wearing 
of  negative  pressure  respirators. 

B.  Preplacement.  Routine  medical  histories 
and  physical  examinations  are  not  required. 
However  the  employer  must  screen  employees 
for  history  of  certain  medical  conditions 
(listed  below)  which  might  place  the  em¬ 
ployee  at  increased  risk  from  exposure.  Only 
those  giving  a  positive  history  of  these  con¬ 
ditions  must  be  referred  for  further  medical 
examinations. 

1.  Renal  disease — Although  hexone  is  not 
known  as  a  kidney  toxin,  the  Importance  of 
the  organ  In  the  elimination  of  toxic  sub¬ 
stances  and  metabolites  Justifies  special  con¬ 
sideration  in  those  with  possible  impairment 
of  renal  function. 

2.  Chronic  respiratory  disease — In  persons 
with  impaired  pulmonary  function,  especially 
those  with  obstructive  airway  diseases,  the 
breathing  of  hexone  might  cause  exacerba¬ 
tion  of  symptoms  due  to  Irritant  properties 
or  psychic  reflex  bronchospasm. 

3.  Liver  disease — Athough  hexone  Is  not 
known  as  a  liver  toxin  In  humans,  the  Impor¬ 
tance  of  this  organ  in  the  blotransforma- 
tion  and  detoxification  of  foreign  substances 
should  be  considered  before  exposing  persons 
with  impaired  liver  function. 

4.  Skin  disease — Hexone  Is  a  defatting 
agent  and  can  cause  dermatitis  on  prolonged 
exposure.  Persons  with  pre-existing  skin  dis¬ 
orders  may  be  more  susceptible  to  the  effects 
of  hexone. 

C.  Periodic  examinations.  Routine  periodic 
examinations  are  not  required.  However,  If 
the  employer  becomes  aware  of  an  employee 
•with  the  above  listed  conditions,  be  must  re¬ 
fer  such  employee  for  further  medical 
examination. 
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§  1910.93w  Methyl  (n-amyl)  ketone. 

(a)  Definitions.  (1)  “Permissible  ex¬ 
posure”  means  exposure  of  employees  to 
airborne  concentrations  of  methyl  (n- 
amyl)  ketone,  not  in  excess  of  100  parts 
per  million  (ppm)  or  465  milligrams  per 
cubic  meter  (mg/cu  m)  averaged  over  an 
eight-hour  work  shift  (time  weighted 
average) ,  as  stated  in  §  1910.93,  Table 
0-1. 

(2)  “Action  level”  means  one  half  ( Vfe) 
of  the  permissible  exposure  for  methyl 
(n-amyl)  ketone. 

(b)  Exposure  determination  and 
measurement.  (1)  Each  employer  who 
has  a  place  of  employment  in  which 
methyl  (n-amyl)  ketone  is  released  into 
the  workplace  air  shall  determine  if  any 
employee  may  be  exposed  to  airborne 
concentrations  of  methyl  (n-amyl)  ke¬ 


tone  at  or  above  the  action  level.  The  de¬ 
termination  shall  be  made  each  time 
there  is  a  change  in  production,  process, 
or  control  measures  which  could  result 
in  an  increase  in  airborne  concentrations 
of  methyl  (n-amyl)  ketone. 

(2)  A  written  record  of  the  determina¬ 
tion  shall  be  made  and  shall  contain  at 
least  the  following  information: 

(i)  Any  information,  observation,  or 
calculations  which  may  indicate  em¬ 
ployee  exposure  to  methyl  (n-amyl) 
ketone; 

(ii)  Any  measurements  of  methyl  (n- 
amyl)  ketone  taken; 

(iii)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  methyl  (n-amyl)  ketone; 
and 

(iv)  Date  of  determination,  work  being 
performed  at  the  time,  location  within 
the  worksite,  name,  and  social  security 
number  of  each  employee  considered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  methyl 
(n-amyl)  ketone  at  or  above  the  action 
level,  the  exposure  of  the  employee  in 
each  work  operation  who  is  believed  to 
have  the  greatest  exposure  shall  be  meas¬ 
ured.  The  exposure  measurement  shall  be 
representative  of  the  maximum  eight- 
hour  time  weighted  average  exposure  of 
the  employee. 

(4)  If  the  exposure  measurement 
taken  pursuant  to  paragraph  (b)  (3)  of 
this  section  reveals  employee  exposure 
to  methyl  (n-amyl)  ketone  at  or  above 
the  action  level,  the  employer  shall: 

,(i)  Identify  all  employees  who  may  be 
exposed  at  or  above  the  action  level;  and 

(ii)  Measure  the  exposure  of  the  em¬ 
ployees  so  identified. 

(5)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  exposed 
to  methyl  (n-amyl)  ketone  at  or  above 
the  action  level,  but  not  above  the  per¬ 
missible  exposure,  the  exposure  of  that 
employee  shall  be  measured  at  least  every 
two  months. 

(6)  If  an  employee  exposure  measure¬ 
ment  reveals  an  employee  is  exposed  to 
methyl  <n-amyl)  ketone  above  the  per¬ 
missible  exposure,  the  employer  shall : 

(i)  Measure  the  exposure  of  the  em¬ 
ployee  so  exposed  monthly ; 

(ii)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 
found  to  be  exposed  to  methyl  (n-amyl) 
ketone  above  the  permissible  exposure. 
The  employee  shall  also  be  notified  of 
the  corrective  action  being  taken  to  re¬ 
duce  the  exposure  to  at  or  below  the 
permissible  exposure. 

(7)  If  two  consecutive  employee  ex¬ 
posure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  is 
exposed  to  methyl  (n-amyl)  ketone 
below  the  action  level,  the  employer  may 
terminate  measurement  for  the  em¬ 
ployee. 

(8)  For  purposes  of  this  paragraph 
employee  exposure  is  that  which  would 
occur  if  the  employee  were  not  using  a 
respirator. 
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(c)  Method  of  measurement.  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  long  term  or  short 
term  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over  an 
eight-hour  work  shift  (see  Appendix  B 
(IV)  of  this  section  for  suggested  meas¬ 
urement  methods) . 

(2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level 
of  95  percent,  of  not  less  than  that  given 
in  Table  1. 

Table  1 

Required  accuracy 


Concentration :  (percent ) 

Above  permissible  exposure -  ±25 

At  or  below  the  permissible  exposure 
and  above  the  action  level.  ±35 

At  or  below  the  curt  Ion  level -  ±50 


(d)  Compliance.  (1)  No  employee  shall 
be  exposed  to  methyl  (n-amyl)  ketone 
above  the  permissible  exposure  as  defined 
in  paragraph  (a)  (1)  of  this  section. 

(2)  Employee  exposures  to  airborne 
concentrations  of  methyl  (n-amyl)  ke¬ 
tone  shall  be  controlled  to  at  or  below  the 
permissible  exposure  by  engineering  and 
work  practice  controls : 

(i)  Engineering  and  work  practice 
controls  shall  be  instituted  to  reduce  ex¬ 
posures  to  at  or  below  the  permissible  ex¬ 
posure,  except  to  the  extent  that  such 
controls  are  not  feasible. 

(ii)  Wherever  feasible  engineering  and 
work  practice  controls  are  not  sufficient 
to  reduce  exposures  to  at  or  below  the 
permissible  exposure,  they  shall  nonethe¬ 
less  be  used  to  reduce  exposure  to  the 
lowest  level  feasible  and  shall  be  supple¬ 
mented  by  respirators  in  accordance  with 
paragraph  (d)  (4)  of  this  section. 

(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  to  control 
exposure,  measurements  which  demon¬ 
strate  system  effectiveness,  for  example, 
air  velocity,  static  pressure,  or  air  vol¬ 
ume,  shall  be  made  at  least  every  three 
months.  Measurements  of  system  effec¬ 
tiveness  shall  also  be  made  within  five 
days  of  any  change  in  production,  proc¬ 
ess,  or  control  which  might  result  in  an 
increase  in  airborne  concentrations  of 
methyl  (n-amyl)  ketone. 

(ii)  In  the  design  of  open-surface  tank 
ventilation  for  the  purposes  of  §  1910.94 
(d),  operations  involving  methyl  (n- 
amyl)  ketone  shall  be  classified  as  B-3  at 
70  degrees  P. 

(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the 
use  of  respirators  except: 

(i)  During  the  time  period  necessary 
to  install  or  implement  engineering  or 
work  practice  controls;  or 

(ii)  In  work  situations  in  which  en¬ 
gineering  and  work  practice  controls  are 
technically  not  feasible;  or 

(iii)  To  supplement  engineering  and 
work  practice  controls  when  such  con¬ 
trols  fail  to  reduce  airborne  concentra¬ 
tions  of  methyl  (n-amyl)  ketone  to  at  or 
below  the  permissible  exposure;  or 

(iv)  For  operations  which  require  res¬ 
pirator  use  for  not  longer  than  one  hour 
per  day  and  not  more  frequently  than 
one  day  per  week;  or 


(v)  In  emergencies. 

(5)  Where  respirators  are  needed  and 
permitted  under  this  paragraph  to  reduce 
employee  exposure,  the  employer  shall 
select  and  provide  the  appropriate  res¬ 
pirator  from  Table  2  and  shall  ensure 
that  the  employee  uses  the  respirator 
provided. 

Table  2. — Respiratory  protection  for  Methyl 
(n-amyl)  ketone 

Respiratory 

Condition  vapor  protection 

concentration :  Respiratory  protection 

1,000  p/m  or  less _  Any  chemical  cart¬ 

ridge  respirator 
with  organic  va¬ 
por  cartridge. 

Any  supplied-alr 
respirator. 

Any  self-contained 
breathing  appara- 
,  tus. 

4,000  p/m  or  less...  A  gas  mask  with  a 
chin-style  or 
front-  or  back- 
mounted  organic 
vapor  canister. 

Any  supplied-alr 
respirator  with  a 
full  facepiece,  hel¬ 
met,  or  hood. 

Any  self-contained 
breathing  appara¬ 
tus  with  a  full 
facepiece. 

Greater  than  4,000  Self  -  contained 
p/m  or  entry  and  breathing  appara- 

escape  from  un-  tus  with  a  full 

xnown  concentra-  facepiece  operated 

tlons.  In  pressure-de¬ 

mand  (positive 
pressure)  mode. 

A  combination  res¬ 
pirator  which  In¬ 
cludes  a  type  C 
supplied-alr  res¬ 
pirator  with  a  full 
facepiece  operated 
In  pressure-de¬ 
mand  (positive 
pressure)  or  con¬ 
tinuous-flow  mode 
and  an  auxiliary 
self-  contained 
breathing  appara¬ 
tus  operated  In 
the  pressure-de¬ 
mand  (positive 
presure)  mode. 

Firefighting  .  Self  -  contained 

breathing  appara¬ 
tus  with  a  full 
facepiece  operated 
In  pressure-de¬ 
mand  (positive 
,  pressure)  mode. 

(6)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of 
Mines)  or  by  the  National  Institute  for 
Occupational  Safety  and  Health  under 
the  provisions  of  30  CFR  Part  n. 

(7)  The  employer  shall  institute  a 
respiratory  protection  program  in  ac¬ 
cordance  with  §  1910.134  (b) ,  (d) ,  (e) 
and  (f) . 

(e)  Fire  and  safety.  (1)  the  employer 
shall  familiarize  himself  with  the  in¬ 
formation  contained  in  the  Substance 
Technical  Guidelines  (Appendix  B  of 
this  section)  for  methyl  (n-amyl) 
ketone. 


(2)  For  the  purpose  of  compliance 
with  §  1910.309,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  methyl  (n-amyl)  ketone  shall  be  Class 
I,  Group  D. 

(3)  For  the  purpose  of  compliance 
with  §  1910.157,  methyl  (n-amyl)  ketone 
is  classified  as  a  Class  B  fire  hazard. 

(4)  For  the  purpose  of  compliance 
with  §  1910.178,  locations  classified  as 
hazardous  locations  due  to  the  presence 
of  methyl  (n-amyl)  ketone  shall  be  Class 
I,  Group  D. 

(5)  For  the  purpose  of  compliance 
with  g  1910.106,  liquid  methyl  (n-amyl) 
ketone  is  classified  as  a  Class  n  com¬ 
bustible  liquid. 

(6)  Spray  finishing  operations  shall 
be  performed  in  accordance  with 
§§  1910.107  and  1910.94(c) . 

(7)  Dip  tank  operations  shall  be  per¬ 
formed  in  accordance  with  §§  1910.108 
and  1910.94(d). 

(8)  Where  a  fan  is  located  in  duct¬ 
work  and  where  methyl  (n-amyl)  ketone 
is  present  in  the  ductwork  in  concen¬ 
trations  greater  than  2775  ppm  (25%  of 
the  lower  flammable  limit),  the  fan 
rotating  element  shall  be  of  nonspark¬ 
ing  material  or  the  casing  shall  consist 
of,  or  be  lined  with,  nonsparking  mate¬ 
rial.  There  shall  be  sufficient  clearance 
between  the  fan  rotating  element  and 
the  fan  casing  so  as  to  prevent  contact. 

(9)  Sources  of  ignition  such  as  smok¬ 
ing  or  open  flames  are  prohibited  where 
methyl  (n-amyl)  ketone  presents  a  fire 
or  explosion  hazard. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing, 
gloves,  face  shields  (eight-inch  mini¬ 
mum)  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated 
or  prolonged  skin  contact  with  liquid 
methyl  (n-amyl)  ketone.  Face  shields 
shall  comply  with  §  1910.133(a)  (2),  (4), 
(5).  and  (6). 

(2)  Employers  shall  ensure  that  non- 
impervious  clothing  which  becomes  con¬ 
taminated  with  methyl  (n-amyl)  ketone 
be  removed  promptly,  and  not  re  worn 
until  the  methyl  (n-amyl)  ketone  is  re¬ 
moved  from  the  clothing. 

( 3 )  Employers  shall  ensure  that  cloth¬ 
ing  wet  with  methyl  (n-amyl)  ketone  is 
placed  in  closed  containers  for  storage 
until  it  can  be  discarded  or  until  the  em¬ 
ployer  provides  for  the  removal  of  methyl 
(n-amyl)  ketone  from  the  clothing.  If 
the  clothing  is  to  be  laundered  or  other¬ 
wise  cleaned  to  remove  the  methyl  (n- 
amyl)  ketone,  the  employer  shall  inform 
the  person  performing  the  operation  of 
the  hazardous  properties  of  methyl  (n- 
amyl)  ketone. 

(4)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  §§1910.133  (a)  (2)-(a)  (6) 
where  liquid  methyl  (n-amyl)  ketone 
may  contact  the  eyes. 

(g)  Spills  and  disposal.  ,(1)  In  the 
event  that  liquid  methyl  (n-amyl)  ketone 
is  spilled  the  employer  shall  immediately 
eliminate  potential  sources  of  ignition, 
provide  available  ventilation,  and  then 
clean  up  the  spill. 
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(2)  Liquid  methyl  (n-amyl)  ketone 
shall  not  be  allowed  to  enter  a  confined 
space,  such  as  a  sewer,  because  of  the 
possibility  of  an  explosion. 

(h)  Sanitation.  Employers  shall  en¬ 
sure  that  employees  whose  skin  becomes 
contaminated  with  methyl  (n-amyl) 
ketone  promptly  wash  or  shower  to  re¬ 
move  any  methyl  (n-amyl)  ketone  from 
the  skin. 

(i)  Training  and  information.  (1) 
Each  employer  who  has  a  workplace  in 
which  methyl  (n-amyl)  ketone  is  present 
shall  keep  a  copy  of  this  regulation  with 
Appendixes  A,  B  and  C  at  the  workplace. 
This  material  shall  be  made  readily 
available  to  affected  employees. 

(2)  Each  employer  who  has  employees 
exposed  to  methyl  (n-amyl)  ketone  above 
the  action  level  or  employees  who  have 
skin  contact  with  liquid  methyl  (n-amyl) 
ketone  or  employees  who  work  where 
methyl  (n-amyl)  ketone  presents  a  fire 
or  explosion  hazard  shall  annually : 

(1)  Inform  affected  employees  of  the 
information  contained  in  the  Substance 
Safety  Data  Sheet  for  Methyl  (n-amyl) 
Ketone  (Appendix  A  of  this  section) ; 

(ii)  Advise  affected  employees  of  the 
signs  and  symptoms  of  exposure  to 
methyl  (n-amyl)  ketone; 

(iii)  Instruct  affected  employees  to  ad¬ 
vise  the  employer  of  the  development  of 
signs  or  symptoms  of  exposure  to  methyl 
(n-amyl)  ketone  which  are  listed  in 
Appendix  A  of  this  section  ; 

(iv)  Instruct  affected  employees  to  in¬ 
form  the  employer  if  they  develop  any 
of  the  medical  conditions  listed  in  para¬ 
graph  (j)  (2)  of  this  section;  and 

(v)  Provide  training  to  ensure  that 
employees  understand  the  precautions  of 
safe  use,  emergency  procedures,  and  the 
correct  use  of  protective  equipment  rela¬ 
tive  to  methyl  (n-amyl)  ketone. 

(j)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  medi¬ 
cal  procedures  shall  be  performed  by  or 
under  the  supervision  of  a  physician  at 
no  cost  to  the  employee. 

(2)  The  employer  shall  obtain  from 
each  employee  who  is  exposed,  or  will  be 
exposed,  to  liquid  methyl  (n-amyl)  ke¬ 
tone  or  airborne  concentrations  of  meth¬ 
yl  (n-amyl)  ketone  at  or  above  the  ac¬ 
tion  level,  without  regard  to  the  use  of 
respirators,  information  as  to  whether 
such  employee  has  a  history  of  any  of 
the  following  medical  conditions: 

(i)  Kidney  disease; 

(ii)  Liver  disease; 

<  iii )  Chronic  respiratory  disease ; 

(iv)  Skin  disease. 

(3)  The  employer  shall  provide  a  med¬ 
ical  examination  for  the  employee  if : 

(i)  The  employee  provides  a  history 
of  any  of  the  medical  conditions  listed 
in  paragraph  (j)(2)  of  this  section;  or 

(ii)  The  employee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 

(j)  (2)  of  this  section,  or  any  of  the  signs 
or  symptoms  of  exposure  to  methyl  (n- 
amyl)  ketone  which  are  listed  in  Ap¬ 
pendix  A  which  the  employee  suspects 
are  caused  by  exposure  to  methyl  (n- 
amyl)  ketone. 


(4)  The  employer  shall  provide  to  the 
examining  physician  the  following  in¬ 
formation; 

(i)  A  copy  of  this  regulation  with  Ap- 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his  ex¬ 
posure  to  methyl  (n-amyl)  ketone; 
pendixes  A,  B  and  C  for  methyl  (n- 
amyl),  ketone; 

(iii)  A  description  of  any  personal 
protective  equipment  and  respirators  re¬ 
quired  to  be  used; 

(iv)  The  results  of  any  measurements 
which  may  indicate  the  affected  employ¬ 
ee’s  exposure; 

(v)  The  affected  employee’s  antici¬ 
pated  exposure  level ;  and 

(vi)  Upon  request  of  the  physician, 
any  available  information  from  previous 
medical  examinations  of  the  affected 
employee. 

(5)  Where  a  medical  examination  is 
required  by  paragraph  (j)(3)  of  this 
section,  following  such  examination  the 
employer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
conforms  with  paragraph  (j)  (6)  of  this 
section. 

(6)  (i)  The  physician’s  written  opinion 
shall  be  a  signed  statement  by  the  ex¬ 
amining  physician  specifically  stating; 

(A)  Whether  the  employee  has  any 
detected  medical  condition  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  methyl  (n- 
amyl)  ketone  or  would  directly  or  indi¬ 
rectly  aggravate  any  detected  medical 
condition; 

(B)  Any  recommended  limitations 
upon  the  employee’s  exposure  to  methyl 
(n-amyl  ketone,  including  limitations 
upon  the  use  of  personal  protective 
equipment  and  respirators; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  further 
medical  examination  or  treatment. 

(ii)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
methyl  (n-amyl)  ketone. 

(iii)  The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
liquid  methyl  (n-amyl)  ketone  or  air¬ 
borne  concentrations  of  methyl  (n-amyl) 
ketone  in  such  a  way  as  would  put  the 
employee  at  increased  risk  of  material 
impairment  of  his  health  from  such  ex¬ 
posure.  This  determination  may  be  based 
on  the  physician’s  written  opinion. 

(8)  The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  through  exposure  to 
methyl  (n-amyl)  ketone. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ployer  shall  inform  the  employee  of  the 
possible  health  consequences  of  such  re¬ 
fusal  and  obtain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  understands  the  risk  involved  by 
refusal  to  be  examined. 

(10)  No  medical  procedure  which 
would  be  performed  pursuant  to  this  sec¬ 
tion  need  be  performed  if  records  of  a 


previous  such  procedure  performed 
within  the  past  six  months  are  accepta¬ 
ble  to  the  examining  physician. 

(k)  Recordkeeping. — (1)  Exposure  de¬ 
termination.  (i)  The  employer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)(1)  of  this  section. 

(ii)  The  record  shall  include  the  writ¬ 
ten  determination  required  in  paragraph 
(b)  (2)  of  this  section. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements,  (i)  The 
employer  shall  keep  an  accurate  record 
of  all  measurements  taken  to  determine 
employee  exposure  to  methyl  (n-amyl) 
ketone. 

(ii)  This  record  shall  include : 

(A)  The  date  of  measurement; 

(B)  Operations  involving  exposure  to 
methyl  (n-amyl)  ketone  which  are  being 
monitored ; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  taken;  and 

(E)  Name,  social  security  number,  and 
exposure  of  the  employee  monitored. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record 
but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an  en¬ 
gineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the 
measurements  demonstrating  the  effec¬ 
tiveness  of  such  ventilation  required  by 
paragraph  (d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  measurement; 

(B)  Type  of  measurement  taken;  and 

(C)  Result  of  measurement. 

( iii)  These  records  shall  be  maintained 
for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  The  employer  shall  keep  an  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragraph 
(i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  training; 

(B)  Name  and  social  security  number 
of  employee  trained;  and 

(C)  Content  or  scope  of  training  pro¬ 
vided. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (j)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragraph  (j)  (2)  of  this  sec¬ 
tion; 

(B)  Any  employee  medical  complaints 
relative  to  exposure  to  methyl  (n-amyl) 
ketone; 

(C)  A  copy  of  information  provided  to 
the  physician  pursuant  to  paragraph  (j) 
(4)(ii),  (iii),  (iv),  (v),  and  (vi)  of  this 
section; 

(D)  Physician’s  written  opinion;  and 

(E)  A  signed  statement  of  any  refusal 
to  be  examined. 
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(iii)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(6)  Access  to  records,  (i)  All  records 
required  to  be  maintained  by  this  section 
shall  be  made  available  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  of  Labor  for  Occupational 
Safety  and  Health  and  the  Director  of 
the  National  Institute  for  Occupational 
Safety  and  Health. 

(ii)  Employee  exposure  determination 
and  exposure  measurement  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  to  employees  and 
former  employees  and  their  designated 
representatives. 

(iii)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  written 
request  to  a  physician  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  meas¬ 
urement.  (1)  The  employer  shall  give 
affected  employees  or  their  representa¬ 
tives  an  opportunity  to  observe  any  meas¬ 
urement  of  employee  exposure  to  methyl 
(n-amyl)  ketone  which  is  conducted  pur¬ 
suant  to  this  section. 

(2)  When  observation  of  measure¬ 
ment  of  employee  exposure  to  methyl  (n- 
amyl)  ketone  requires  entry  into  an  area 
where  the  use  of  personal  protective  de¬ 
vices,  including  respirators,  is  required, 
the  observer  shall  be  provided  with  and 
required  to  use  such  equipment  and  com¬ 
ply  with  all  other  applicable  safety  pro¬ 
cedures. 

(3)  Without  interfering  with  the 
measurement,  observers  shall  be  entitled 
to: 

(i)  Receive  an  explanation  of  the 
measurement  procedure; 

(ii)  Visually  observe  all  steps  related 
to  the  measurement  of  airborne  methyl 
(n-amyl)  ketone  that  are  being  per¬ 
formed  at  the  place  of  exposure;  and 

(iii)  Record  the  results  obtained. 

Note:  The  information  contained  in  the 

following  appendixes  to  $  1910.93w  Is  ad¬ 
visory  In  nature  and  Is  not  intended,  by 
Itself,  to  create  any  additional  obligations  not 
otherwise  imposed  or  detract  from  any  exist¬ 
ing  obligation. 

Appendix  A 

SUBSTANCE  SAFETY  DATA  SHEET  FOR  METHYL 
(N-AMYL)  KETONE 

I.  SUBSTANCE  IDENTIFICATION 

A.  SUBSTANCE:  Methyl  (n-amyl)  ketone. 

B.  PERMISSIBLE  EXPOSURE:  100  parts 
of  methyl  (n-amyl)  ketone  per  million  parts 
of  air  (ppm)  or  465  milligrams  of  methyl 
(n-amyl)  ketone  per  cubic  meter  of  air 
(mg/cu  m)  averaged  over  an  eight-hour 
work  shift. 

C.  APPEARANCE  AND  ODOR:  Clear  color¬ 
less  liquid  with  a  mild  “banana  oll-llke”  odor. 

n.  HEALTH  HAZARD  DATA. 

A.  Ways  In  Which  The  Chemical  Affects 
Your  Body:  Methyl  (n-amyl)  ketone  can 
affect  your  body  If  you  Inhale  It.  swallow  It, 
or  If  It  comes  Into  contact  with  your  eyes 
and  skin. 

B.  Effects  of  Exposure : 

1.  Short-Term  Exposure :  Methyl  (n-amyl) 
ketone  may  Irritate  your  eyes,  nose,  throat 
and  may  cause  headaches,  dizziness,  and  In 
extreme  cases,  unconsciousness. 

2.  Long-Term  Exposure:  Prolonged  or  re¬ 
peated  skin  contact  may  cause  dryness  and 
irritation  of  your  skin. 


3.  Reporting  Signs  and  Symptoms:  You 
should  Inform  your  employer  If  you  develop 
any  signs  or  symptoms  and  suspect  they  are 
associated  with  methyl  (n-amyl)  ketone 
exposure. 

III.  EMERGENCY  FIRST  AID  PROCE¬ 
DURES. 

A.  Eye  Exposure:  If  methyl  (n-amyl)  ke¬ 
tone  gets  Into  your  eyes,  wash  your  eyes  Im¬ 
mediately  with  large  amounts  of  water,  lift¬ 
ing  the  lower  and  upper  lids  occasionally.  If 
Irritation  persists,  get  medical  attention. 
Contact  lenses  should  not  be  worn  when 
working  with  this  chemical. 

B.  Skin  Exposure:  If  methyl  (n-amyl)  ke¬ 
tone  gets  on  your  skin  promptly  wash  the 
contaminated  skin  using  soap  or  mild  deter¬ 
gent.  If  methyl  (n-amyl)  ketone  soaks 
through  your  clothing,  remove  the  clothing 
promptly  and  wash  the  skin  using  soap  or 
mild  detergent.  If  Irritation  persists,  get 
medical  attention. 

C.  Breathing:  If  you  or  any  other  person 
breathes  In  large  amounts  of  methyl  (n- 
amyl)  ketone  remove  the  exposed  person  to 
fresh  air  at  once.  If  breathing  has  stopped, 
perform  artificial  respiration.  Keep  the  af¬ 
fected  person  warm  and  at  rest.  Get  medical 
attention  Immediately. 

D.  Swallowing :  When  methyl  (n-amyl)  ke¬ 
tone  has  been  swallowed  get  medical  atten¬ 
tion  Immediately.  If  medical  attention  Is  not 
Immediately  available  get  the  affected  per¬ 
son  to  vomit  by  having  him  touch  the  back 
of  the  throat  with  his  finger  or  by  giving  him 
large  amounts  (one  pint  or  more)  of  warm 
salt  water  (two  tablespoons  of  salt  per  pint 
of  water) .  Do  not  make  an  unconscious  per¬ 
son  vomit. 

E.  Rescue:  Move  affected  person  from  the 

hazardous  exposure.  If  the  exposure  person 
has  been  overcome,  notify  someone  else  and 
put  Into  effect  the  established  emergency 
rescue  procedures.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises.  _ 

IV.  RESPIRATORS  AND  PROTECTIVE 
CLOTHING. 

A.  RESPIRATORS :  Respirators  are  not  the 
best  way  to  control  exposure  to  methyl  (n- 
amyl)  ketone.  You  can  only  be  required  to 
wear  them  for  routine  use  If  your  employer 
Is  In  the  process  of  Installing  controls  or  con¬ 
trol  measures  prove  Inadequate.  You  may  be 
required  to  wear  respirators  for  nonroutine 
activities  or  In  emergencies.  If  respirators  are 
worn,  they  must  have  a  Mining  Enforcement 
and  Safety  Administration  (MESA)  or  Na¬ 
tional  Institute  for  Occupational  Safety  and 
Health  (NIOSH)  approval  label.  (Older  respi¬ 
rators  may  have  a  Bureau  of  Mines  approval 
label.)  For  effective  protection,  respirators 
must  fit  your  face  and  head  snugly.  Respi¬ 
rators  should  not  be  loosened  or  removed  In 
work  situations  where  their  use  Is  required. 
If  you  can  smell  methyl  (n-amyl)  ketone 
while  wearing  a  respirator,  the  respirator  Is 
not  working  correctly;  go  Immediately  to 
fresh  air.  If  you  experience  difficulty  breath¬ 
ing  while  wearing  a  respirator,  tell  your  em¬ 
ployer. 

B.  PROTECTIVE  CLOTHING:  You  must 
wear  impervious  clothing,  gloves,  face  shield, 
and  other  protective  clothing  to  prevent  re¬ 
peated  or  prolonged  skin  contact  with  liquid 
methyl  (n-amyl)  ketone. 

C.  EYE  PROTECTION:  You  must  wear 
splash-proof  safety  goggles  where  eye  con¬ 
tact  with  liquid  methyl  (n-amyl)  ketone  may 
occur. 

V.  PRECAUTIONS  FOR  SAFE  USE,  HAN¬ 
DLING,  AND  STORAGE. 

Methyl  (n-amyl)  ketone  Is  a  combustible 
liquid  and  Its  vapors  can  form  explosive  mix¬ 
tures  In  air  at  elevated  temperatures.  It  must 
be  stored  In  tightly  closed  containers,  In  a 
cool,  well-ventilated  area  away  from  Ignition 


sources  and  strong  acids,  alkalies,  and 
oxidizing  agents.  Sources  of  ignition  such  as 
smoking  and  open  flames  ere  prohibited 
wherever  methyl  (n-amyl)  ketone  Is  handled, 
used,  or  stored  In  a  manner  that  could  create 
a  potential  fire  or  explosion  hazard.  You  must 
use  non-sparking  tools  when  opening  or 
closing  metal  containers  of  methyl  (n-amyl) 
ketone,  and  containers  must  be  bonded  and 
grounded  when  pouring  or  transferring  liquid 
methyl  (n-amyl)  ketone.  If  your  skin  be¬ 
comes  contaminated  with  methyl  (n-amyl) 
ketone,  you  must  promptly  wash  or  shower 
using  soap  or  mild  detergent  to  remove  any 
methyl  (n-amyl)  ketone  from  your  skin.  You 
must  promptly  remove  any  non -Impervious 
clothing  that  becomes  contaminated  with 
liquid  methyl  (n-amyl)  ketone  and  this 
clothing  must  not  be  reworn  until  the  methyl 
(n-amyl)  ketone  has  been  removed  from  the 
clothing.  Fire  extinguishers,  where  provided, 
must  be  readily  available  and  you  should 
know  how  to  operate  them.  Ask  your  super¬ 
visor  where  methyl  (n-amyl)  ketone  is  used 
in  your  work  area  and  for  any  additional 
plant  safety  rules. 

VI.  EMPLOYEE  MEDICAL  AND  EXPOSURE 
RECORDS. 

Your  employer  4s  required  to  retain  records 
of  exposure  measurement  for  one  year  or 
until  replaced  by  a  more  recent  record  and 
medical  records  for  the  length  of  the  em¬ 
ployment.  You  may  wish  to  request  oopdes  of 
these  records  be  made  available  to  your 
personal  physician. 

Appendix  B 

SUBSTANCE  TECHNICAL  GUIDELINES 
FOB  METHYL  (N-AMYL)  KETONE 

I.  PHYSICAL  AND  CHEMICAL  DATA. 

A.  Substance  Identification. 

1.  Synonyms :  N-amyl  methyl  ketone;  2- 
heptanone. 

2.  Formula:  CH3COC5H11. 

B.  Physical  Data. 

1.  Bolling  point- (760  mm  Hg) :  151  C  (304 
F). 

2.  Specific  gravity  (water=l) :  0.82. 

3.  vapor  density  (adr=l) :  3.93. 

4.  Melting  point:  —35  C  ( —31  F) . 

5.  Vapor  pressure  at  20  C  (68  F) :  2  mm  Hg. 

6.  Solubility  In  water,  %  by  weight  at  20  C 
(68  F) :  0.43. 

7.  Evaporation  rate  (butyl  acetate =1) :  0.4. 

8.  Appearance  and  odor:  Clear  colorless 
liquid  with  a  mild  "banana  oll-llke”  odor. 

II.  FIRE,  EXPLOSION  AND  REACTIVITY 
HAZARD  DATA 

A.  Fire. 

1.  Flash  point:  49  C  (120  F)  (open  cup). 

2.  Autolgnitlon  temperature:  532  C  (991 
F). 

3.  Flammable  limits  In  air,  %  by  volume: 
Lower:  1.11;  Upper:  7.9. 

4.  Extinguishing  media:  Dry  chemical, 
carbon  dioxide,  or  foam. 

5.  Special  fire-fighting  procedures:  Do  not 
use  solid  stream  of  water,  since  the  stream 
will  scatter  and  spread  the  fife.  Use  water 
spray  Vo  cool  containers  exposed  to  a  fire. 

6.  Unusual  flro  and  explosion  hazards: 
Methyl  (n-amyl)  ketone  Is  a  combustible 
liquid.  Its  vapors  can  form  explosive  mix¬ 
tures  In  air  at  elevated  temperatures.  All  Ig¬ 
nition  sources  must  be  controlled  when 
methyl  (n-amyi)  ketone  Is  used,  handled, 
and  Btored  In  a  manner  that  could  create  a 
potential  fire  or  explosion  hazard.  Methyl 
(n-amyl)  ketone  vapors  are  heavier  than  air; 
thus  the  vapors  may  travel  along  the  ground 
and  be  Ignited  by  open  flames  or  sparks  at 
locations  remote  from  the  site  at  which  the 
methyl  (n-amyl)  ketone  Is  handled. 

7.  For  the  purpose  of  conforming  to  the 
requirements  of  29  CtFR  19f0.106,  methyl 
(n-amyl)  ketone  Is  classified  as  a  Class  n 
combustible  liquid.  For  example,  2775  ppm, 
one  fourth  of  the  lower  flammable  limit,  Is 
one  situation  In  which  methyl  (n-amyl) 
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ketone  is  considered  to  be  a  potential  Are 
and  explosion  hazard. 

8.  For  the  purpose  of  complying  with  29 
CFR  1910.309.  the  classification  of  hazardous 
locations  as  described  in  Article  500  of  the 
National  Electrical  Code  tor  methyl  (n-amyi) 
ketone  shall  be  Class  I,  Group  D. 

B.  Reactivity.  1.  Conditions  contributing  to 
instability:  Heat. 

2.  Incompatibilities :  Contact  with  strong 
acids,  alkalies,  and  oxidizing  agents  may 
cause  fire  and  explosion. 

3.  Hazardous  Decomposition  Products: 
Toxic  gases  and  vapors  (such  as  carbon  mon¬ 
oxide)  may  be  released  in  a  fire  involving 
methyl  (n-amyl)  ketone. 

4.  Special  precautions:  Methyl  (n-amyl) 

ketone  will  attack  some  forms  of  plastics, 
rubber,  and  coatings.  _  . 

in.  SPILL  OH  LEAK  PROCEDURES. 

A.  If  methyl  (n-amyl)  ketone  is  spilled  or 
leaked,  the  following  steps  should  be  taken: 

1 .  Remove  all  ignition  sources. 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels,  remove  to  a  safe  place  (such  as  a 
fume  hood)  and  burn  the  paper.  Large 
quantities  may  be  collected  and  atomized 
in  a  suitable  combustion  chamber,  or  ab¬ 
sorbed  on  vermiculite,  dry  sand,  earth  or 
similar  material  and  disposed  of  in  a  sani¬ 
tary  landfill.  Methyl  (n-amyl)  ketone  may 
not  be  allowed  to  enter  a  confined  space, 
such  as  a  sewer,  because  of  the  possibility 
of  an  explosion. 

B.  Persons  not  wearing  protective  equip¬ 
ment  should  be  restricted  from  areas  of  spills 
until  cleanup  has  been  completed. 

C.  Waste  Disposal  Methods:  Methyl  (n- 
amyl)  ketone  may  be  disposed  of: 

1.  By  absorbing  it  in  vermiculite,  dry  sand, 
earth  or  similar  material  and  disposing  in 
a  sanitary  landfilll. 

2.  By  atomizing  in  a  suitable  combustion 
chamber. 

IV.  MONITORING  AND  MEASUREMENT 
PROCEDURES. 

A.  EXPOSURE  ABOVE  THE  ACTION 
LEVEL :  Measurements  taken  for  the  purpose 
of  determining  employee  exposure  under  this 
section  are  best  taken  in  a  fashion  such  that 
the  average  8-hour  exposure  may  be  deter¬ 
mined  from  a  single  8-hour  sample  or  two 
4-hour  samples.  Air  samples  should  be  taken 
in  the  employee’s  breathing  zone  (air  that 
would  most  nearly  represent  that  inhaled  by 
the  employee).  Sampling  and  analyses  may 
be  performed  by  calibrated  instruments  such 
as  detector  tubes  certified  by  NIOSH  under 
42  CFR  Part  84,  portable  direct-reading  in¬ 
struments,  gas  and  vapor  adsorption  tubes 
with  subsequent  chemical  analyses,  or  dosim¬ 
eters.  The  method  of  measurement  must 
determine  the  concentration  of  methyl  (n- 
amyl)  ketone  to  plus  or  minus  35%. 

B.  EXPOSURE  ABOVE  THE  PERMISSIBLE 
EXPOSURE :  The  monitoring  under  this  sec¬ 
tion  should  be  essentially  the  same  as  de¬ 
scribed  under  paragraph  (IV)  (A) .  The 
method  of  measurement  must  determine  the 
concentration  of  methyl  (n-amyl)  ketone  to 
plus  or  minus  25  % . 

C.  Methods  meeting  these  accuracy  re¬ 
quirements  are  available  from  NIOSH. 

D.  Since  many  of  the  duties  relating  to 
employee  protection  are  dependent  on  the 
results  of  monitoring  and  measuring  proce¬ 
dures,  employers  should  assure  that  the 
evaluation  of  employee  exposures  is  per¬ 
formed  by  a  competent  industrial  hygienist 
or  other  technically  qualified  person. 

V.  MISCELLANEOUS  PRECAUTIONS. 

A.  High  exposures  to  methyl  (n-amyl)  ke¬ 
tone  can  occur  when  transferring  the  liquid 
from  one  container  to  another. 

B.  Non -sparking  tools  should  be  used  to 
open  and  close  metal  methyl  (n-amyl)  ke¬ 
tone  containers  which  must  then  be  effec¬ 
tively  grounded  and  bonded  prior  to  pouring. 
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C.  Store  methyl  (n-amyl)  ketone  in  tightly 
closed  containers  in  a  cool,  well -ventilated 
area  away  from  ignition  sources  and  strong 
oxidizing  agents,  alkalies  and  acids. 

D.  Employers  must  advise  employees  of  all 
areas  and  operations  where  exposure  to 
methyl  (n-amyl)  ketone  could  occur. 

VI  COMMON  OPERATIONS. 

Some  of  the  operations  in  which  exposure 
to  methyl  (n-amyl)  ketone  may  occur  are 
spray  application  of  lacquers,  preparation 
of  synthetic  resins  for  metal  roll  coating  and 
in  working  with  solvents  for  rubber  and 
nitrocellulose. 

Appendix  C 

MEDICAL  SURVEILLANCE  GUIDELINES 

I.  ROUTE  OF  ENTRY. 

Inhalation;  insignificant  skin  absorption. 

II.  TOXICOLOGY. 

There  is  some  local  irritation  of  the  skin 
and  respiratory  tract  by  solvent  effects  of 
methyl  (n-amyl)  ketone  on  lipids.  Central 
nervous  system  depression  may  occur  on  ex¬ 
posure  to  high  concentrations,  producing 
narcosis.  Effects  may  be  more  pronounced  in 
unacclimated  individuals.  No  chronic  sys¬ 
temic  effects  reported. 

III.  SIGNS  AND  SYMPTOMS. 

Intense,  irritation  of  eyes  and  mucous 
membranes  of  the  upper  respiratory  tract; 
headache;  narcosis,  leading  to  coma  may  oc¬ 
cur  at  sustained  high  levels.  Excessive  skin 
contact  may  produce  a  dermatitis. 

IV.  SPECIAL  TESTS. 

None  in  common  usage. 

V.  TREATMENT. 

None  specific.  Remove  from  exposure,  give 
artificial  resuscitation  if  indicated  and  wash 
eyes  and  contaminated  skin.  Recovery  is 
usually  rapid  and  complete. 

VI.  SURVEILLANCE  AND  PREVENTIVE 
CONSIDERATIONS 

A.  General.  Most  reported  effects  of  methyl 
(n-amyl)  ketone  are  caused  by  its  irritant 
properties.  It  is  important  that  the  physi¬ 
cian  becomes  familiar  with  the  operating 
conditions  in  which  exposure  to  methyl  (n- 
amyl)  ketone  occurs.  Those  with  skin  disease 
may  not  tolerate  the  wearing  of  protective 
clothing  and  those  with  chronic  respiratory 
disease  may  not  tolerate  the  wearing  of  nega¬ 
tive  pressure  respirators. 

B.  Preplacement.  Routine  medical  histories 
and  physical  examinations  are  not  required. 
However,  the  employer  must  screen  employ*- 
ees  for  history  of  certain  medical  conditions 
(listed  below)  which  might  place  the  em¬ 
ployee  at  Increased  risk  from  exposure.  Only 
those  giving  a  positive  history  of  these  con¬ 
ditions  must  be  referred  for  further  medical 
examinations. 

1.  Renal  disease — Although  methyl  (n- 
amyl)  ketone  is  not  known  as  a  kidney  toxin, 
the  importance  of  the  organ  in  the  elimina¬ 
tion  of  toxic  substances  Justifies  special  con¬ 
sideration  in  those  with  possible  impairment 
of  renal  function. 

2.  Chronic  respiratory  disease — In  persons 
with  impaired  pulmonary  function,  especial¬ 
ly  those  with  obstructive  airway  diseases,  the 
breathing  of  methyl  (n-amyl)  ketone  might 
cause  exacerbation  of  symptoms  due  to  its 
irritant  properties  or  psychic  reflex  bron- 
chospasm. 

3.  Liver  disease — Although  methyl  (n- 
amyl)  ketone  is  not  known  as  a  liver  toxin 
in  humans,  the  importance  of  this  organ 
in  the  biotransformation  and  detoxification 
of  foreign  substances  should  be  considered 
before  exposing  persons  with  impaired  liver 
function. 

4.  Skin  disease — Methyl  (n-amyl)  ketone 
is  a  defatting  agent  and  can  cause  dermatitis 
on  prolonged  exposure.  Persons  with  pre¬ 
existing  skin  disorders  may  be  more  suscep¬ 
tible  to  the  effects  of  methyl  (n-amyl) 
ketone. 

C.  Periodic  Examinations.  Routine  periodic 
examinations  are  not  required.  However,  if 
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the  employer  becomes  aware  of  an  employee 
with  the  above  listed  conditions,  he  must 
refer  such  employee  for  further  medical 
examination. 
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§  1910.93x  Ethyl  Butyl  ketone. 

(a)  Definitions.  (1)  “Permissible  ex¬ 
posure”  means  exposure  of  employees  to 
airborne  concentrations  of  ethyl  butyl 
ketone,  not  in  excess  of  50  parts  per  mil¬ 
lion  (ppm)  or  230  milligrams  per  cubic 
meter  (mg/cu  m)  averaged  over  an 
eight-hour  work  shift  (time  weighted 
average),  as  stated  in  §1910.93,  Table 
0-1. 

(2)  “Action  level”  means  one  half  (Vi) 
of  the  permissible  exposure  for  ethyl 
butyl  ketone. 

(b)  Exposure  determination  and 
measurement.  (1)  Each  employer  who 
has  a  place  of  employment  in  which  ethyl 
butyl  ketone  is  released  into  the  work¬ 
place  air  shall  determine  if  any  employee 
may  be  exposed  to  airborne  concentra¬ 
tions  of  ethyl  butyl  ketone  at  or  above 
the  action  level.  The  determination 
shall  be  made  each  time  there  is  a 
change  in  production,  process,  or  con¬ 
trol  measures  which  could  result  in  an 
increase  in  airborne  concentrations  of 
ethyl  butyl  ketone. 

(2)  A  written  record  of  the  determi¬ 
nation  shall  be  made  and  shall  contain 
at  least  the  following  information: 

(i)  Any  information,  observation,  or 
calculations  which  may  indicate  em¬ 
ployee  exposure  to  ethyl  butyl  ketone ; 

(ii)  Any  measurements  of  ethyl  butyl 
ketone  taken; 

(iii)  Any  employee  complaints  of 
symptoms  which  may  be  attributable  to 
exposure  to  ethyl  butyl  ketone;  and 

(iv)  Date  of  determination,  work 
being  performed  at  the  time,  location 
within  the  work  site,  name,  and  social 
security  number  of  each  employee  con¬ 
sidered. 

(3)  If  the  employer  determines  that 
any  employee  may  be  exposed  to  ethyl 
butyl  ketone  at  or  above  the  action  level, 
the  exposure  of  the  employee  in  each 
work  operation  who  is  believed  to  have 
the  greatest  exposure  shall  be  measured. 
The  exposure  measurement  shall  be  rep¬ 
resentative  of  the  maximum  eight-hour 
time  weighted  average  exposure  of  the 
employee. 

(4)  If  the  exposure  measurement 
taken  pursuant  to  paragraph  (b)  (3)  of 
this  section  reveals  employee  exposure  to 
ethyl  butyl  ketone  at  or  above  the  action 
level,  the  employer  shall : 

(i)  Identify  all  employees  who  may  be 
exposed  at  or  above  the  action  level ;  and 

(ii)  Measure  the  exposure  of  the  em¬ 
ployees  so  identified 

(5)  If  an  employee  exposure  measure¬ 
ment  reveals  that  an  employee  is  exposed 
to  ethyl  butyl  ketone  at  or  above  the 
action  level,  but  not  above  the  permis¬ 
sible  exposure,  the  exposure  of  that  em¬ 
ployee  shall  be  measured  at  least  every 
two  months. 
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(6)  If  an  employee  exposure  measure¬ 
ment  reveals  an  employee  is  exposed  to 
ethyl  butyl  ketone  above  the  permissible 
exposure,  the  employer  shall: 

(1)  Measure  the  exposure  of  the  em¬ 
ployee  so  exposed  monthly : 

(ii)  Institute  control  measures  as  re¬ 
quired  by  paragraph  (d)  of  this  section; 
and 

(iii)  Individually  notify,  in  writing, 
within  five  days,  every  employee  who  is 
found  to  be  exposed  to  ethyl  butyl  ketone 
above  the  permissible  exposure.  The  em¬ 
ployee  shall  also  be  notified  of  the  cor¬ 
rective  action  being  taken  to  reduce  the 
exposure  to  at  or  below  the  permissible 
exposure. 

(7)  If  two  consecutive  employee  ex¬ 
posure  measurements  taken  at  least  one 
week  apart  reveal  that  the  employee  is 
exposed  to  ethyl  butyl  ketone  below  the 
action  level,  the  employer  may  terminate 
measurement  for  the  employee. 

(8)  For  purposes  of  this  paragraph 
employee  exposure  is  that  which  would 
occur  if  the  employee  were  not  using  a 
respirator. 

(c)  Methods  of  measurement.  (1)  An 
employee’s  exposure  shall  be  obtained  by 
any  combination  of  long  term  or  short 
term  samples  which  represents  the  em¬ 
ployee’s  actual  exposure  averaged  over 
an  eight-hour  work  shift  (see  Appendix 
B(IV)  of  this  section  for  suggested  meas¬ 
urement  methods) . 

(2)  The  method  of  measurement  shall 
have  an  accuracy,  to  a  confidence  level 
of  95%,  of  not  less  than  that  given  in 
Table  1. 

Table  1 

Required 

accuracy 

Concentration :  ( percent ) 

Above  permissible  exposure _  ±25 

At  or  below  the  permissible  exposure 

and  above  the  action  level _  ±35 

At  or  below  the  action  level _  ±50 

(d)  Compliance.  (1)  No  employee  shall 
be  exposed  to  ethyl  butyl  ketone  above 
the  permissible  exposure  as  defined  in 
paragraph  (a)  (1)  of  this  section. 

(2)  Employee  exposures  to  airborne 
concentrations  of  ethyl  butyl  ketone 
shall  be  controlled  to  at  or  below  the 
permissible  exposure  by  engineering  and 
work  practice  controls: 

(i)  Engineering  and  work  practice  con¬ 
trols  shall  be  instituted  to  reduce  expo¬ 
sures  to  at  or  below  the  permissible  ex¬ 
posure,  except  to  the  extent  that  such 
controls  are  not  feasible. 

(ii)  Wherever  feasible  engineering  and 
work  practice  controls  are  not  sufficient 
to  reduce  exposures  to  at  or  below  the 
permissible  exposure,  they  shall  none¬ 
theless  be  used  to  reduce  exposure  to 
the  lowest  level  feasible  and  shall  be 
supplemented  by  respirators  in  accord¬ 
ance  with  paragraph  (d)  (4)  of  this  sec¬ 
tion. 

(3)  Engineering  controls,  (i)  When 
mechanical  ventilation  is  used  to  con¬ 
trol  exposure,  measurements  which  dem¬ 


onstrate  system  effectiveness,  for  ex¬ 
ample,  air  velocity,  static  pressure, 
or  air  volume,  shall  be  made  at  least 
every  three  months.  Measurements  of 
system  effectiveness  shall  also  be  made 
within  five  days  of  any  change  in  pro¬ 
duction,  process,  or  control  which  might 
result  in  an  increase  in  airborne  concen¬ 
trations  of  ethyl  butyl  ketone. 

(ii)  In  the  design  of  open-surface  tank 
ventilation  for  the  purposes  of  1 1910.94 
(d) ,  operations  involving  ethyl  butyl  ke¬ 
tone  shall  be  classified  as  B-3  at  70  de¬ 
grees  F. 

(4)  Compliance  with  the  permissible 
exposure  shall  not  be  achieved  by  the  use 
of  respirators  except: 

(i)  During  the  time  period  necessary  to 
install  or  implement  engineering  or  work 
practice  controls;  or 

(H)  In  work  situations  in  which  engi¬ 
neering  and  work  practice  controls  are 
technically  not  feasible;  or 

(ill)  To  supplement  engineering  and 
work  practice  controls  when  such  con¬ 
trols  fail  to  reduce  airborne  concentra¬ 
tions  of  ethyl  butyl  ketone  to  at  or  below 
the  permissible  exposure;  or 

(iv)  For  operations  which  require  res¬ 
pirator  use  for  not  longer  than  one  hour 
per  day  and  not  more  frequently  than 
one  day  per  week;  or 

(v)  In  emergencies. 

(5)  Where  respirators  are  needed  and 
permitted  under  this  paragraph  to  re¬ 
duce  employee  exposure,  the  employer 
shall  select  and  provide  the  appropriate 
respirator  from  Table  2  and  shall  ensure 
that  the  employee  uses  the  respirator 
provided. 

Table  2. — Respiratory  Protection  for  Ethyl 
Butyl  Ketone 

Condition  vapor  Respiratory 

concentration :  protection 

1,000  p/m  or  less —  Chemical  cartridge 
'  respirator  with 
full  facepiece  and 
organic  vapor 
cartridge. 

2,500  p/m  or  less —  A  gas  mask  with 
chin-style  organic 
vapor  canister. 

A  gas  mask  with  a 
front  or  hack- 
mounted  organic 
vapor  canister. 

Any  supplied -air 
respirator  with  a 
full  facepiece,  hel¬ 
met,  or  hood. 

Any  self-contained 
breathing  appa¬ 
ratus  with  a  full 
facepiece. 

3,000  p/m  or  lees —  A  type  C  supplled- 
alr  respirator 

with  full  face- 
piece  operated  In 
the  pressure-de¬ 
mand  (positive 
pressure)  mode  or 
with  a  full  face- 
piece,  helmet,  or 
hood  operated  in 
the  oontlnuoua- 
flow  mode. 


Self-c  ontained 
breathing  appa¬ 
ratus  with  a  full 
facepiece  oper¬ 
ated  In  the  pres¬ 
sure-demand  (pos¬ 
itive  pressure) 
mode. 

A  combination  res¬ 
pirator  which  in¬ 
cludes  a  type  C 
supplied -air  res¬ 
pirator  with  a  full 
facepiece  operated 
in  the  pressure- 
demand  (positive 
pressure)  or  con¬ 
tinuous  flow  mode 
and  an  auxiliary 
self-contained 
breathtlng  appa¬ 
ratus  operated  In 
the  pressure-de¬ 
mand  (positive 
pressure  mode. 
Self-c  ontained 
breathing  appa¬ 
ratus  with  a  fuU 
facepiece  oper¬ 
ated  in  the  pres¬ 
sure-demand  ( pos¬ 
itive  pressure) 
mode. 

(6)  Respirators  shall  be  approved  by 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  (formerly  Bureau  of  Mines) 
or  by  the  National  Institute  for  Occupa¬ 
tional  Safety  and  Health  under  the  pro¬ 
visions  of  30  CFR  Part  11. 

(7)  The  employer  shall  institute  a 
respiratory  protection  program  in  ac¬ 
cordance  with  §  1910.134  (b),  (d),  (e)  and 
(f). 

(e)  Fire  and  safety.  (1)  The  employer 
shall  familiarize  himself  with  the  infor¬ 
mation  contained  in  the  Substance  Tech¬ 
nical  Guidelines  (Appendix  B  of  this 
section)  for  ethyl  butyl  ketone. 

(2)  For  the  purpose  of  compliance  with 
§  1910.309,  locations  classified  as  haz¬ 
ardous  locations  due  to  the  presence  of 
ethyl  butyl  ketone  shall  be  Class  I, 
Group  D. 

(3)  For  the  purpose  of  compliance  with 
§  1910.157,  ethyl  butyl  ketone  is  classi¬ 
fied  as  a  Class  B  fire  hazard. 

(4)  For  the  purpose  of  compliance  with 
S  1910.178,  locations  classified  as  haz¬ 
ardous  locations  due  to  the  presence  of 
ethyl  butyl  ketone  shall  be  Class  I, 
Group  D. 

(5)  For  the  purpose  of  compliance 
with  S  1910.100,  liquid  ethyl  butyl  ketone 
is  classified  as  a  Class  n  combustible 
liquid. 

(6)  Spray  finishing  operations  shall  be 
performed  in  accordance  with  SI  1910.107 
and  1910.94(c). 

(7)  Dip  tank  operations  shall  be  per¬ 
formed  in  accordance  with  S$  1910.108 
and  1910.94(d). 

(8)  Where  a  fan  is  located  in  ductwork 
and  where  ethyl  butyl  ketone  is  present 
in  the  ductwork  in  concentrations  great¬ 
er  than  3500  ppm  (25%  of  the  lower 


Qreaiter  than  3,000 
p/m  or  entry  and 
escape  from  un¬ 
known  concentra¬ 
tions. 


Firefighting 
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flammable  limit),  the  fan  rotating  ele¬ 
ment  shall  be  of  nonsparking  material 
or  the  casing  shall  consist  of,  or  be  lined 
with,  nonsparking  material.  There  shall 
be  sufficient  clearance  between  the  fan 
rotating  element  and  the  fan  casing  so 
as  to  prevent  contact. 

(9)  Sources  of  ignition  such  as  smoking 
or  open  flames  are  prohibited  where 
ethyl  butyl  ketone  presents  a  fire  or  ex¬ 
plosion  hazard. 

(f)  Personal  protective  equipment.  (1) 
Employers  shall  provide  and  ensure  that 
employees  use  impervious  clothing, 
gloves,  face  shields  (eight-inch  mini¬ 
mum)  and  other  appropriate  protective 
clothing  necessary  to  prevent  repeated 
or  prolonged  skin  contact  with  liquid 
ethyl  butyl  ketone.  Pace  shields  shall 
comply  with  §  1910.133(a)  (2),  (4),  (5), 
and  (6). 

(2)  Employers  shall  ensure  that  non- 
impervious  clothing  which  becomes  con¬ 
taminated  with  ethyl  butyl  ketone  be 
removed  promptly  and  not  rewom  until 
the  ethyl  butyl  ketone  is  removed  from 
the  clothing. 

(3)  Employers  shall  ensure  that  cloth¬ 
ing  wet  with  ethyl  butyl  ketone  is  placed 
in  closed  containers  for  storage  until  it 
can  be  discarded  or  until  the  employer 
provides  for  the  removal  of  ethyl  butyl 
ketone  from  the  clothing.  If  the  cloth¬ 
ing  is  to  be  laundered  or  otherwise 
cleaned  to  remove  the  ethyl  butyl  ketone, 
the  employer  shall  inform  the  person 
performing  the  operation  of  the  hazard¬ 
ous  properties  of  ethyl  butyl  ketone. 

(4)  Employers  shall  provide  and  en¬ 
sure  that  employees  use  cup-cover  type 
dust  and  splash  safety  goggles  which 
comply  with  81910.133(a)  (2) — (6)  where 
liquid  ethyl  butyl  ketone  may  contact 
the  eyes. 

(g)  Spills  and  disposal.  (1)  In  the 
event  that  liquid  ethyl  butyl  ketone  is 
spilled  the  employer  shall  immediately 
eliminate  potential  sources  of  ignition, 
provide  available  ventilation,  and  then 
clean  up  the  spill. 

(2)  Liquid  ethyl  butyl  ketone  shall  not 
be  allowed  to  enter  a  confined  space,  such 
as  a  sewer,  because  of  the  possibility  of 
an  explosion. 

(h)  Sanitation.  Employers  shall  en¬ 
sure  that  employees  whose  skin  becomes 
contaminated  with  ethyl  butyl  ketone 
promptly  wash  or  shower  to  remove  any 
ethyl  butyl  ketone  from  the  skin. 

(i)  Training  and  information.  (1) 
Each  employer  who  has  a  workplace  in 
which  ethyl  butyl  ketone  is  present  shall 
keep  a  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B  and  C  at  the  workplace. 
This  material  shall  be  made  readily 
available  to  affected  employees. 

(2)  Each  employer  who  has  employees 
exposed  to  ethyl  butyl  ketone  above  the 
action  level  or  employees  who  have  skin 
contact  with  liquid  ethyl  butyl  ketone  or 
employees  who  work  where  ethyl  butyl 
ketone  presents  a  fire  or  explosion 
hazard  shall  annually : 

(i)  Inform  affected  employees  of  the 
information  contained  in  the  Substance 
Safety  Data  Sheet  for  Ethyl  Butyl  Ketone 
(Appendix  A  of  this  section) ; 


(ii)  Advise  affected  employees  of  the 
signs  and  symptoms  of  exposure  to  ethyl 
butyl  ketone; 

(iii)  Instruct  affected  employees  to 
advise  the  employer  of  the  development 
of  signs  or  symptoms  of  exposure  to  ethyl 
butyl  ketone  which  are  listed  in  Appen¬ 
dix  A  of  this  section; 

(iv)  Instruct  affected  employees  to 
inform  the  employer  if  they  develop  any 
of  the  medical  conditions  listed  in  para¬ 
graph  (j)  (2)  of  this  section;  and 

(v)  Provide  training  to  ensure  that 
employees  understand  the  precautions  of 
safe  use,  emergency  procedures,  and  the 
correct  use  of  protective  equipment  rela¬ 
tive  to  ethyl  butyl  ketone. 

(j)  Medical  surveillance.  (1)  The  em¬ 
ployer  shall  provide  medical  procedures 
as  required  by  this  paragraph.  All  medi¬ 
cal  procedures  shall  be  performed  by  or 
under  the  supervision  of  a  physician  at 
no  cost  to  the  employee. 

(2)  The  employer  shall  obtain  from 
each  employee  who  is  exposed,  or  will  be 
exposed,  to  liquid  ethyl  butyl  ketone  or 
airborne  concentrations  of  ethyl  butyl 
ketone  at  or  above  the  action  level,  with¬ 
out  regard  to  the  use  of  respirators,  in¬ 
formation  as  to  whether  such  employee 
has  a  history  of  any  of  the  following 
medical  conditions: 

(i)  Kidney  disease; 

(ii)  Liver  disease; 

(iii)  Chronic  respiratory  disease; 

(iv)  Skin  disease. 

(3)  The  employer  shall  provide  a 
medical  examination  for  the  employee 
if: 

(i)  The  employee  provides  a  history  of 
any  of  the  medical  conditions  listed  in 
paragraph  (j)(2)  of  this  section;  or 

(ii)  The  employee  informs  the  em¬ 
ployer  of  the  development  of  any  of  the 
medical  conditions  listed  in  paragraph 
(j)  (2)  of  this  section,  or  any  of  the  signs 
or  symptoms  of  exposure  to  ethyl  butyl 
ketone  which  are  listed  in  Appendix  A 
which  the  employee  suspects  are  caused 
by  exposure  to  ethyl  butyl  ketone. 

(4)  The  employer  shall  provide  to  the 
examining  physician  the  following  in¬ 
formation: 

(i)  A  copy  of  this  regulation  with  Ap¬ 
pendixes  A,  B  and  C  for  ethyl  butyl  ke¬ 
tone; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  his  ex¬ 
posure  to  ethyl  butyl  ketone; 

(iii)  A  description  of  any  personal 
protective  equipment  and  respirators  re¬ 
quired  to  be  used; 

(iv)  The  results  of  any  measurements 
which  may  indicate  the  affected  employ¬ 
ee’s  exposure;  * 

(v)  The  affected  employee’s  antici¬ 
pated  exposure  level;  and 

(vi)  Upon  request  of  the  physician,  any 
available  information  from  previous 
medical  examinations  of  the  affected  em¬ 
ployee. 

(5)  Where  a  medical  examination  is 
required  by  paragraph  (j)  (3)  of  this  sec¬ 
tion,  following  such  examination  the  em¬ 
ployer  shall  obtain  a  written  opinion 
from  the  examining  physician  which 
conforms  with  paragraph  (j)  (6)  of  this 
section. 


(6)  (i)  The  physician’s  written  opin¬ 
ion  shall  be  a  signed  statement  by  the 
examining  physician  specifically  stating : 

(A)  Whether  the  employee  has  any  de¬ 
tected  medical  condition  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  ethyl  butyl  ke¬ 
tone  or  would  directly  or  indirectly  ag¬ 
gravate  any  detected  medical  condition; 

(B)  Any  recommended  limitations 
upon  the  employee’s  exposure  to  ethyl 
butyl  ketone,  including  limitations  upon 
the  use  of  personal  protective  equipment 
and  respirators; 

(C)  That  the  employee  has  been  in¬ 
formed  by  the  physician  of  any  detected 
medical  conditions  which  require  further 
medical  examination  or  treatment. 

(ii)  The  physician’s  written  opinion 
shall  not  reveal  specific  medical  findings 
or  diagnoses  unrelated  to  exposure  to 
ethyl  butyl  ketone. 

(iii)  The  employer  shall  provide  the 
employee  with  a  copy  of  the  physician’s 
written  opinion. 

(7)  No  employee  shall  be  exposed  to 
liquid  ethyl  butyl  ketone  or  airborne  con¬ 
centrations  of  ethyl  butyl  ketone  in  such 
a  way  as  would  put  the  employee  at  in¬ 
creased  risk  of  material  impairment  of 
his  health  from  such  exposure.  This  de¬ 
termination  may  be  based  on  the  physi¬ 
cian’s  written  opinion. 

(8)  The  employer  shall  provide  emer¬ 
gency  medical  treatment  for  any  em¬ 
ployee  injured  through  exposure  to  ethyl 
butyl  ketone. 

(9)  If  an  employee  refuses  any  re¬ 
quired  medical  examination,  the  em¬ 
ployer  shall  inform  the  employee  of  the 
possible  health  consequences  of  such  re¬ 
fusal  and  obtain  a  signed  statement  from 
the  employee  indicating  that  the  em¬ 
ployee  understands  the  risk  involved  by 
refusal  to  be  examined. 

(10)  No  medical  procedure  which 
would  be  performed  pursuant  to  this  sec¬ 
tion  need  be  performed  if  records  of  a 
previous  such  procedure  performed  with¬ 
in  the  past  six  months  are  acceptable  to 
the  examining  physician. 

(k)  Recordkeeping.  (1)  Exposure  de¬ 
termination.  (i)  The  employer  shall  keep 
an  accurate  record  of  all  determinations 
required  to  be  made  pursuant  to  para¬ 
graph  (b)(1)  of  this  section. 

(11)  The  record  shall  include  the  writ¬ 
ten  determination  required  in  paragraph 
(b)  (2)  of  this  section. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(2)  Exposure  measurements,  (i)  The 
employer  shall  keep  an  accurate  record 
of  all  measurements  taken  to  determine 
employee  exposure  to  ethyl  butyl  ketone. 

(ii)  This  record  shall  include; 

(A)  The  date  of  measurement; 

(B)  Operations  involving  exposure  to 
ethyl  butyl  ketone  which  are  being 
monitored; 

(C)  Sampling  and  analytical  methods 
used  and  evidence  of  their  accuracy,  in¬ 
cluding  the  method,  results,  and  date  of 
calibration  of  sampling  equipment; 

(D)  Number,  duration,  and  results  of 
samples  taken;  and 
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(E)  Name,  social  security  number,  and 
exposure  of  the  employee  monitored. 

(ill)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record 
,  but  in  no  event  for  less  than  one  year. 

(3)  Mechanical  ventilation,  (i)  When 
mechanical  ventilation  is  used  as  an  en¬ 
gineering  control,  the  employer  shall 
maintain  an  accurate  record  of  the  meas¬ 
urements  demonstrating  the  effectiveness 
of  such  ventilation  required  by  para¬ 
graph  (d)  (3)  (i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  measurement; 

(B)  Type  of  measurement  taken;  and 

(C)  Result  of  measurement. 

(iii)  These  records  shall  be  maintained 
for  at  least  one  year. 

(4)  Employee  training  and  informa¬ 
tion.  (i)  The  employer  shall  keep  an  ac¬ 
curate  record  of  all  employee  training 
and  information  required  by  paragraph 

(i)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Date  of  training; 

(B)  Name  and  social  security  number 
of  employee  trained;  and 

(C)  Content  or  scope  of  training 
provided. 

(iii)  This  record  shall  be  maintained 
until  replaced  by  a  more  recent  record. 

(5)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  keep  an  accurate  record  of 
employee  medical  surveillance  required 
by  paragraph  (j)  of  this  section. 

(ii)  This  record  shall  include: 

(A)  Information  concerning  medical 
conditions  obtained  from  the  employee 
pursuant  to  paragraph  (j)(2)  of  this 
section; 

(B)  Any  employee  medical  complaints 
relative  to  exposure  to  ethyl  butyl 
ketone; 

(C)  A  copy  of  information  provided  to 
the  physician  pursuant  to  paragraph  (j) 
(4)(ii),  (iii),  (iv)*,  (v),  and  (vi)  of  this 
section; 

(D)  Physician’s  written  opinion;  and 

(E)  A  signed  statement  of  any  refusal 
to  be  examined. 

(iii)  This  record  shall  be  maintained 
for  the  duration  of  the  employment  of 
the  affected  employee. 

(6)  Access  to  records,  (i)  All  records 
required  to  be  maintained  by  this  section 
shall  be  made  available  upon  request  to 
authorized  representatives  of  the  Assist¬ 
ant  Secretary  of  Labor  for  Occupational 
Safety  and  Health  and  the  Director  of 
the  National  Institute  for  Occupational 
Safety  and  Health. 

(ii)  Employee  exposure  determination 
and  exposure  measurement  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  to  employees  and 
former  employees  and  their  designated 
representatives. 

(iii)  Employee  medical  records  re¬ 
quired  to  be  maintained  by  this  section 
shall  be  made  available  upon  written  re¬ 
quest  to  a  physician  designated  by  the 
employee  or  former  employee. 

(1)  Employee  observation  of  measure¬ 
ment.  (1)  The  employer  shall  give  af¬ 
fected  employees  or  their  representatives 
an  opportunity  to  observe  any  measure¬ 
ment  of  employee  exposure  to  ethyl  butyl 
ketone  which  is  conducted  pursuant  to 
this  section. 


(2)  When  observation  of  measurement 
of  employee  exposure  to  ethyl  butyl  ke¬ 
tone  requires  entry  into  an  area  where 
the  use  of  personal  protective  devices, 
including  respirators,  is  required,  the 
observer  shall  be  provided  with  and  re¬ 
quired  to  use  such  equipment  and  comply 
with  all  other  applicable  safety  proce¬ 
dures. 

(3)  Without  interfering  with  the 
measurement  observers  shall  be  entitled 
to: 

(i)  Receive  an  explanation  of  the 
measurement  procedure; 

(ii)  Visually  observe  all  steps  related 
to  the  measurement  of  airborne  ethyl 
butyl  ketone  that  are  being  performed 
at  the  place  of  exposure;  and 

(iii)  Record  the  results  obtained. 

Note:  The  Information  contained,  in  the 

following  appendixes  to  {  1910.93x  is  ad¬ 
visory  in  nature  and  is  not  Intended,  by  Itself, 
to  create  any  additional  obligations  not 
otherwise  imposed  or  detract  from  any  ex¬ 
isting  obligation. 

Appendix  A 

SUBSTANCE  SAFETY  DATA  SHEET  FOR  ETHYL 
BUTYL  KETONE 

I.  SUBSTANCE  IDENTIFICATION 

A.  SUBSTANCE:  Ethyl  butyl  ketone. 

B.  PERMISSIBLE  EXPOSURE:  50  parts  of 
ethyl  butyl  ketone  per  million  parte  of  air 
(ppm)  or  230  milligrams  of  ethyl  butyl  ketone 
per  cubic  meter  of  air  (mg/cu  m)  averaged 
over  an  eight-hour  work  shift. 

'  C.  APPEARANCE  AND  ODOR:  Ethyl  butyl 
ketone  Is  a  colorless  liquid  with  a  mild  fruity 
order. 

II.  HEALTH  HAZARD  DATA. 

A.  Ways  in  Which  the  Chemical  Affects 
Your  Body:  Ethyl  butyl  ketone  can  affect 
your  body  if  you  Inhale  it,  swallow  it,  or  if 
it  comes  in  contact  with  your  skin  or  eyes. 

B.  Effects  of  Exposure: 

1.  Short-term  Exposure:  Ethyl  butyl  ke¬ 
tone  may  cause  irritation  of  the  eyes,  nose, 
and  throat.  Exposure  to  high  concentrations 
may  cause  headaches,  dizziness  or  uncon¬ 
sciousness. 

2.  Long-Term  Exposure:  Prolonged  or  re¬ 
peated  skin  contact  may  cause  dryness  and 
irritation  of  your  skin. 

3.  Reporting  Signs  and  Symptoms:  You 
should  Inform  your  employer  if  you  develop 
any  signs  or  symptoms  and  suspect  they  are 
associated  with  ethyl  butyl  ketone  exposure. 

III.  EMERGENCY  FIRST  AID  PROCE¬ 
DURES. 

A.  Eye  Exposure:  If  liquid  ethyl  butyl 
ketone  gets  into  your  eyes,  wash  the  eyes 
immediately  with  large  amounts  of  water, 
lifting  the  lower  and  upper  lids  occasionally. 
If  irritation  persists,  get  medical  attention. 
Contact  lenses  should  not  be  worn  when 
working  with  this  chemical. 

B.  Skin  Exposure:  If  ethyl  butyl  ketone 
gets  on  your  skin,  promptly  wash  the  con¬ 
taminated  skin  using  soap  or  mild  detergent 
If  ethyl  butyl  ketone  soaks  through  your 
clothing,  remove  the  clothing  promptly  and 
wash  the  skin  using  soap  or  mild  detergent. 
If  irritation  persists,  get  medical  attention. 

C.  Breathing:  If  you  or  any  other  person 
breathes  in  large  amounts  of  ethyl  butyl 
ketone  move  the  exposed  person  to  fresh  air 
at  once.  If  breathing  has  stopped,  perform 
artificial  respiration.  Keep  the  affected  per¬ 
son  warm  and  at  rest.  Get  tnedlcal  atten¬ 
tion  immediately. 

D.  Swallowing:  When  ethyl  butyl  ketone 
has  been  swallowed  get  medical  attention 
immediately.  If  medical  attention  is  not  im¬ 
mediately  available  get  the  affected  person 
to  vomit  by  having  him  touch  the  back  of 


the  throat  with  his  finger  or  by  giving  him 
large  amounts  (one  pint  or  more)  of  warm 
salt  water  (two  tablespoons  of  salt  per  pint 
of  water ) .  Do  not  make  an  unconscious  per¬ 
son  vomit. 

E.  Rescue:  Move  affected  person  from  the 
hazardous  exposure.  If  the  exposed  person 
has  been  overcome,  notify  someone  else  and 
put  into  effect  the  established  emergency 
rescue  procedures.  Do  not  become  a  casualty 
yourself.  Understand  your  emergency  rescue 
procedures  and  know  the  locations  of  the 
equipment  before  the  need  arises. 

IV.  RESPIRATORS  AND  PROTECTIVE 
CLOTHING. 

A.  RESPIRATORS:  Respirators  are  not 
the  best  way  to  control  exposure  to  ethyl 
butyl  ketone.  You  can  only  be  required  to 
wear  them  for  routine  use  if  your  employer 
is  in  the  process  of  installing  controls  or  con¬ 
trol  measures  prove  inadequate.  You  may  be 
required  to  wear  respirators  for  non-routine 
activities  or  in  emergencies.  If  respirators  are 
worn,  they  must  have  a  Mining  Enforcement 
and  Safety  Administration  (MESA)  or  Na¬ 
tional  Institute  for  Occupational  Safety  and 
Health  (NIOSH)  approval  label.  (Older  res¬ 
pirators  may  have  a  Bureau  of  Mines  ap¬ 
proval  label.)  For  effective  protection,  res¬ 
pirators  must  fit  your  face  and  head  snugly. 
Respirators  should  not  be  loosened  or  re¬ 
moved  in  work  situations  where  their  use  is 
required.  If  you  can  smell  ethyl  butyl  ketone 
while  wearing  a  respirator,  the  respirator  is 
not  working  correctly;  go  immediately  to 
fresh  air.  If  you  experience  difficulty  breath¬ 
ing  while  wearing  a  respirator,  tell  your  em¬ 
ployer. 

B.  PROTECTIVE  CLOTHING:  You  must 
wear  impervious  clothing,  gloves,  face  shield, 
and  other  protective  clothing  to  prevent  re¬ 
peated  or  prolonged  skin  contact  with  liquid 
ethyl  butyl  ketone. 

C.  EYE  PROTECTION:  You  must  wear 
splash-proof  safety  goggles  where  eye  con¬ 
tact  with  liquid  ethyl  butyl  ketone  may 
occur. 

V.  PRECAUTIONS  FOR  SAFE  USE,  HAN¬ 
DLING  AND  STORAGE. 

Ethyl  butyl  ketone  Is  a  combustible  liquid 
and  its  vapors  can  form  explosive  mixtures 
in  air  at  elevated  temperatures.  It  must  be 
stored  in  tightly  closed  containers,  in  a  cool, 
well-ventilated  area  away  from  ignition 
sources  and  strong  oxidizing  agents.  Sources 
of  ignition  such  as  smoking  and  open  flames 
are  prohibited  wherever  ethyl  butyl  ketone 
is  handled,  used,  or  stored  in  a  manner  that 
could  create  a  potential  fire  or  explosion  haz¬ 
ard.  You  must  use  non-sparking  tools  when 
opening  or  closing  metal  containers  of  ethyl 
butyl  ketone,  and  containers  must  be  bonded 
and  grounded  when  pouring  or  transferring 
liquid  ethyl  butyl  ketone.  If  your  skin  be¬ 
comes  contaminated  with  ethyl  butyl  ketone, 
you  must  promptly  wash  or  shower  using 
soap  or  mild  detergent  to  remove  any  ethyl 
butyl  ketone  from  your  skin.  You  must 
promptly  remove  any  non -Impervious  cloth¬ 
ing  that  becomes  contaminated  with  liquid 
ethyl  butyl  ketone  and  this  clothing  must 
not  be  reworn  until  the  ethyl  butyl  ketone 
has  been  removed  from  the  clothing.  Fire 
extinguishers,  where  provided,  must  be  read¬ 
ily  available  and  you  should  know  how  to 
operate  them.  Ask  your  supervisor  where 
ethyl  butyl  ketone  Is  used  in  your  work  area 
and  for  any  additional  plant  safety  rules. 

VI.  EMPLOYEE  MEDICAL  AND  EXPO¬ 
SURE  RECORDS. 

Your  employer  is  required  to  retain  records 
of  exposure  measurement  for  one  year  or 
until  replaced  by  a  more  recent  record  and 
medical  records  for  the  length  of  the  employ¬ 
ment.  You  may  wish  to  request  that  copies 
of  these  records  be  made  available  to  your 
personal  physician. 
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Appendix  B 

SUBSTANCE  TECHNICAL  GUIDELINES  FOR  ETHYL 
BUTYL  KETONE 

I.  PHYSICAL  AND  CHEMICAL  DATA. 

A.  Substance  Identification. 

1.  Synonyms:  butyl  ethyl  ketone,  3-hep- 
t&none. 

2.  Formula:  C2H5COC4H9. 

B.  Physical  Data.  1.  Bolling  point  (760 
mm  Hg) :  147  C  (297  F). 

2.  Specific  gravity  (water  =  1) :  0.82. 

3.  Vapor  density  (air=l) :  3.93. 

4.  Melting  point:  —  38  C  (-36.4  F). 

5.  Vapor  pressure  at  20  C  (68  F) :  4  mm 
Hg. 

6.  Solubility  in  water,  %  by  weight  at  20 
C  (68  F) :  0.43. 

7.  Evaporation  rate  (butyl  acetate  =  1): 
0.45. 

8.  Appearance  and  odor:  Colorless  liquid 
with  a  mild  fruity  odor. 

II.  FIRE,  EXPLOSION  AND  REACTIVITY 
HAZARD  DATA. 

A.  Fire.  1  Flash  point:  46  C  (115  F)  (open 
cup). 

2.  Autoignition  temperature:  Data  not 
available. 

3.  Flammable  limits  in  air,  %  by  volume : 
Lower:  1.4,  Upper:  8.8. 

4.  Extinguishing  media:  Carbon  dioxide, 
dry  chemical,  or  foam. 

5.  Special  fire-fighting  procedures:  Do  not 
use  solid  stream  of  water,  since  the  stream 
will  scatter  and  spread  the  fire.  Use  water 
spray  to  keep  fire-exposed  containers  cool. 

6.  Unusual  fire  and  explosion  hazards: 
Ethyl  butyl  ketone  is  a  combustible  liquid. 
Its  vapors  can  form  explosive  mixtures  in 
air  at  elevated  temperatures.  All  Ignition 
sources  must  be  controlled  when  ethyl  butyl 
ketone  Is  used,  handled,  and  stored  in  a 
manner  that  could  create  a  potential  fire  or 
explosion  hazard.  Ethyl  butyl  ketone  vapors 
are  heavier  than  air;  thus  the  vapors  may 
travel  along  the  ground  and  be  ignited  by 
open  flames  or  sparks  at  locations  remote 
from  the  site  at  which  the  ethyl  butyl  ke¬ 
tone  is  handled. 

7.  For  the  purpose  of  conforming  to  the 
requirements  of  29  CFR  1910.106,  ethyl  bu¬ 
tyl  ketone  is  classified  as  a  Class  n  com¬ 
bustible  liquid.  For  example,  3500  ppm,  one 
fourth  the  lower  flammable  limit,  Is  one 
situation  in  which  ethyl  bu£yl  ketone  is 
considered  to  be  a  potential  fire  and  explo¬ 
sion  hazard. 

8.  For  the  purpose  of  complying  with  29 
CFR  1910.309,  the  classification  of  hazard¬ 
ous  locations  as  described  In  Article  500  of 
the  National  Electrical  Code  for  ethyl  butyl 
ketone  shall  be  Class  I.  Group  D. 

B.  Reactivity.  1.  Conditions  contributing 
to  Instability:  Heat. 

2.  Incompatibilities:  Contact  with  strong 
oxidizing  agents  may  cause  fire  and  explo¬ 
sion. 

3.  Hazardous  Decomposition  Products: 
Toxic  gases  and  vapors  (such  as  carbon  mon¬ 
oxide)  may  be  released  In  a  fire  involving 
ethyl  butyl  ketone. 

4.  Special  Precautions:  Ethyl  butyl  ketone 
will  attack  some  forms  of  plastics,  rubber, 
and  coatings. 

HI.  SPILL  OR  LEAK  PROCEDURES. 

A.  If  ethyl  butyl  ketone  Is  spilled  or  leaked, 
the  following  steps  should  be  taken: 

1.  Remove  all  ignition  sources. 

2.  Ventilate  area  of  spill  or  leak. 

3.  For  small  quantities,  absorb  on  paper 
towels,  remove  to  a  safe  place  (such  as  a 
fume  hood)  and  burn  the  paper.  Large  quan¬ 
tities  may  be  collected  and  atomized  In  a 
suitable  combustion  chamber,  or  absorbed 
on  vermiculite,  dry  sand,  earth  or  similar 


material  and  disposed  of  In  a  sanitary  land¬ 
fill.  Ethyl  butyl  ketone  may  not  be  allowed 
to  enter  a  confined  space,  such  as  a  sewer, 
because  of  the  possibility  of  an  explosion. 

B.  Persons  not  wearing  protective  equip¬ 
ment  should  be  restricted  from  areas  of 
spills  until  cleanup  has  been  completed. 

C.  Waste  Disposal  Methods:  Ethyl  butyl 
ketone  may  be  disposed  of : 

1.  By  absorbing  It  In  vermiculite,  dry  sand, 
earth  or  similar  material  and  disposing  in 
a  sanitary  landfill. 

2.  By  atomizing  in  a  suitable  combustion 
chamber. 

IV.  MONITORING  AND  MEASUREMENT 
PROCEDURES. 

A.  EXPOSURE  ABOVE  THE  ACTION 
LEVEL :  Measurements  taken  for  the  purpose 
of  determining  employee  exposure  under  this 
section  are  best  taken  in  a  fashion  such  that 
the  average  8-hour  exposure  may  be  deter¬ 
mined  from  a  single  8-hour  sample  or  two  4- 
hour  samples.  Air  samples  should  be  taken 
In  the  employee's  breathing  zone  (air  that 
would  most  nearly  represent  that  Inhaled  by 
the  employee).  Sampling  and  analyses  may 
be  performed  by  calibrated  Instruments  such 
as  detector  tubes  certified  by  NIOSH  under 
42  CFR  Part  84,  portable  direct-reading  in¬ 
struments,  gas  and  vapor  adsorption  tubes 
with  subsequent  chemical  analyses  or  dosim¬ 
eters.  The  method  of  measurement  must 
determine  the  concentration  of  ethyl  butyl 
ketone  to  plus  or  minus  35%. 

B.  EXPOSURE  ABOVE  THE  PERMISSIBLE 
EXPOSURE:  The  monitoring  under  this  sec¬ 
tion  should  be  essentially  the  same  as  de¬ 
scribed  under  paragraph  (IV)  (A) .  The  meth¬ 
od  of  measurement  must  determine  the 
concentration  of  ethyl  butyl  ketone  to  plus 
or  minus  25%. 

C.  Methods  meeting  these  accuracy  require¬ 
ments  are  available  from  NIOSH. 

D.  Since  many  of  the  duties  relating  to 
employee  protection  are  dependent  on  the 
results  of  monitoring  and  measuring  proce¬ 
dures,  employers  should  assure  that  the 
evaluation  of  employee  exposures  Is  per¬ 
formed  by  a  competent  industrial  hygienist 
or  other  technically  qualified  person. 

V.  MISCELLANEOUS  PRECAUTIONS. 

A.  High  exposures  to  ethyl  butyl  ketone 
can  occur  when  transferring  the  liquid  from 
one  container  to  another. 

B.  Non-sparking  tools  must  be  used  to 
open  and  close  metal  ethyl  butyl  ketone  con¬ 
tainers  which  must  then  be  effectively 
grounded  and  bonded  prior  to  pouring. 

C.  Store  ethyl  butyl  ketone  In  tightly  closed 

containers  in  a  cool,  well-ventilated  area 
away  from  ignition  sources  and  strong  oxidiz¬ 
ing  agents.  * 

D.  Employers  must  advise  employees  of  all 
areas  and  operations  where  exposure  to  ethyl 
butyl  ketone  could  occur. 

VI.  COMMON  OPERATIONS. 

Exposure  to  ethyl  butyl  ketone  may  occur 
during  application  of  lacquers  and  surface 
coatings,  use  of  mastics  and  adhesives,  and 
cleaning  and  maintenance  of  ketone  process 
equipment. 

Appendix  C 

MEDICAL  SURVEILLANCE  GUIDELINES 

I.  ROUTE  OF  ENTRY. 

Inhalation;  insignificant  skin  absorption. 

II.  TOXICOLOGY. 

There  is  some  local  Irritation  of  the  skin 
and  respiratory  tract  by  solvent  effect  of  ethyl 
butyl  ketone  on  lipids.  Central  nervous  de¬ 
pression  occurs  on  exposure  to  high  concen¬ 
trations,  producing  narcosis.  Effects  may  be 
more  pronounced  In  unacclimated  Individ¬ 
uals.  No  chronic  systemic  effects  reported. 


m.  SIGNS  AND  SYMPTOMS. 

Intense  Irritation  of  eyes  and  mucous 
membranes  of  the  upper  respiratory  tract; 
headache;  narcosis  leading  to  coma  may  oc¬ 
cur  at  sustained  high  levels.  Excessive  skin 
contact  may  produce  a  dermatitis. 

IV.  SPECIAL  TESTS. 

None  in  common  usage. 

V.  TREATMENT. 

None  specific.  Remove  from  exposure.  Give 
artificial  resuscitation  If  Indicated,  and  wash 
eyes  and  contaminated  skin  with  water.  Re¬ 
covery  Is  usually  rapid  and  complete. 

VI.  SURVEILLANCE  AND  PREVENTIVE 
CONSIDERATIONS. 

A.  General.  Most  reported  effects  of  ethyl 
butyl  ketone  are  caused  by  Its  irritant  prop¬ 
erties.  It  is  Important  that  the  physician  be¬ 
comes  familiar  with  the  operating  conditions 
in  which  exposure  to  ethyl  butyl  ketone  oc¬ 
curs.  Those  with  skin  disease  may  not  toler¬ 
ate  the  wearing  of  protective  clothing  and 
those  with  chronic  respiratory  disease  may 
not  tolerate  the  wearing  of  negative  pres¬ 
sure  respirators. 

B.  Preplacement.  Routine  medical  histories 
and  physical  examinations  are  not  required. 
However  the  employer  must  screen  employees 
for  history  of  certain  medical  conditions 
(listed  below)  which  might  place  the  em¬ 
ployee  at  Increased  risk  from  exposure.  Only 
those  giving  a  positive  history  of  these  con¬ 
ditions  must  be  referred  for  further  medical 
examinations. 

1.  Renal  disease — Although  ethyl  butyl  ke¬ 
tone  is  not  known  as  a  kidney  toxin,  the  Im¬ 
portance  of  the  organ  In  the  elimination  of 
toxic  substances  Justifies  special  considera¬ 
tion  in  those  with  possible  Impairment  of 
renal  function. 

2.  Chronic  respiratory  disease — In  persons 
with  Impaired  pulmonary  function,  espe¬ 
cially  those  with  obstructive  airway  diseases, 
the  breathing  of  ethyl  butyl  ketone  might 
cause  exacerbation  of  symptoms  due  to  its 
Irritant  properties  or  psychic  reflex  broncho- 
spasm. 

3.  Liver  disease — Although  ethyl  butyl  ke¬ 
tone  is  not  known  as  a  liver  toxin  In  humans, 
the  Importance  of  this  organ  In  the  blo- 
transformatlon  and  detoxification  of  foreign 
substances  should  be  considered  before  ex¬ 
posing  persons  with  impaired  liver  function. 

4.  Skin  disease — Ethyl  butyl  ketone  Is  a 
defatting  agent  and  can  cause  dermatitis  on 
prolonged  exposure.  Persons  with  pre¬ 
existing  skin  disorders  may  be  more  suscepti¬ 
ble  to  the  effects  of  ethyl  butyl  ketone. 

C.  Periodic  Examinations. 

Routine  periodic  examinations  are  not  re¬ 
quired.  However,  if  the  employer  becomes 
aware  of  an  employee  with  the  above  listed 
conditions,  he  must  refer  such  employee  for 
further  medical  examination. 
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